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Section  I,  General  Information  on  the  Motor  Vehicle* 


Chapter  1.  Briaf  technic*!  characteristic*  of  the  motor  vehicle* 

Th*  SIL-164A  aeries  o£  motor  vehicles  was  produced  by  the  plant  in  the 
period  from  1962  to  the  and  of  1954.  iha  2IL-104A  wm  ch*  change-over  r*od*l 
h«tv*en  the  ZIL~164  and  th*  Z I l- 130 ,  uhoae  production  we*  begun  at  the  end  of 
1964  and  oontinuei  to  the  present  tio*. 

f’roductio.i  of  the  3-asl*  cross-country  2IL-157K  motor  vehicle  r^riefi  woe 
begun  at  the  cud  of  1961.  The  71L-157K  i»  aleo  a  change-over  Kodel  between 
th*  211-157  and  the  Zll-131.  The  21L-157K.  i*  still  being  produced  at  the 
pint*  out  tiea. 

At  the  and  of  1S66,  the  plant  began  production  of  tha  Z1L-131,  a  new 
a*tie#  of  3~axle  crose-country  motor  vehicles. 

The  new  ZXL-13Q  and  &LL-131  motor  v  nicies  differ  adv*m:«|eou*ly  from  the 
2H.-164  and  741-157.  Design  of  the  n«w  motor  vehicle*  su;d  the  characteriatiea 
of  tb*it  ***e*s»ll«'*  significantly  improved :  productivity,  load  capacity,  dynam¬ 
ics  ,  susser  reserve,  and  reliability  of  the  motor;  reliability  of  th*  tr*tiaaii88*0n 
*nd  running  gear;  improved  working  conditions  for  th#  driver,  aud  dacraaasd 
labor  ednauaptlon  in  technical  servicing.  tserovad  terrain  crossing  capabilities 
anti  ability  to  ford  *tr»**s  eheuld  he  add*d  to  the  itoss  Hated  far  the  cross¬ 
country  vehicle*. 


A  distinct  peculiarity  of  the  211.-130  and  2U.-13.1  vehi-  l*e  is  that  their 
*%ina  power  and  rran*ai*#ioT'.  design  *nd  ruaaAdg  gear#  »r«  rated  for  systematic 
operation  of  these  motor  vehicle*  *£  tractor*  with  trailers  and  ir  slier* . 

tioirsm?*  tod  over-all  weight  of  tr&ctor-trsiler  combinations  atm  presented, 
in  Appaodicaa 


1 


3  anti  6  (seo  Part  2) . 


The  new  motor  vehicle  model*  are  naturally  more  complex  than  the  old 
ones,  and  require  higher  skills  in  driving,  technical  maintenance  ami  repair 

Specifications  for  tha  21 1 50  and  ZIL-151  motor  vehicles  were  determined 
to  a  significant  degree  hy  the  requirements  of  GOST  (All-Union  State  Standard) 
9314-S9,  which  s*t  the  allowable  load  limits  for  motor  vehicle  road  beds.  In 

this  GOST,  motor  vehicles  and  tractor-trailer  coabinatiema  are  brdken  down  into 

two  groups  according  to  axle  load:  group  A  and  group  9.  Group  A  is  intended  for 
use  on  category  1  and  Ti  roads,  allowing  a  rasAiaum  load  on  a  single  axle  of 
ten  tons,  and  group  8  is  intended  for  use  on  till  roads  allowing  a  maximum  loud 
on  a  single  axle  of  six  tons  (for  group  »  dump  trucks,  a  load  of  6,5  tons  is 
allowed).  For  tandc»  uiiv*  axle  carriages  used  on  3-axie  motor  vehicles  with 
a  distance  between  the  carriage  nxles  of  less  than  three  se*er«,  a  maximum 
load  (on  the  tandem  carriage)  of  18  tons  is  allowed  for  group  A  transport  means, 
and  11  tons  is  allowed  for  group  B. 

For  elimination  of  increased  drive  wheel  skidding  in  2-axle  motor 
vehicles,  it  has  been  established  that  the  optimum  distribution  of  weight  for 
a  truck  must  bo  30k  on  the  front  axlo  and  70s  on  the  rear  axle  (see  Appendix  3, 

Part  2} . 

At  the  beginning  of  it:;  production,  the  Z1L-130  had  a  dual  payload  capacity: 

5.5  and  4  tons,  meaning  that  its  payload  capacity  was  equal  to  5.5  tons  when 
used  on  c»tegot7  1  und  U  roads,  and  4  tons  on  roads  of  the  ove^"!!  network. 

The  weight  of  a  towed  trailer  was  equal  to  6.4  tons,  later,  beginning  In  1966, 
wUh  the  spaeial  agreement  of  rhe  Committee  or.  Standards  of  the  USSR  Council  of 
Ministers,  in  connection  with  the  inconvenience  caused  by  the  dual  payload 
capacity,  the  payload  capacity  tor  the  single  tnwk  was  set  at  S  tons  for  all 

roads  except  category  IV  and  V  local  usa  access  roads.  The  weight  of  a  towed 

trailer  was  increased  to  8  tons.  In  connection  with  this,  the  g**oss  weight  on 
the  rear  sxle  of  a  loaded  truck  of  the  Zil  130  series  was  increased  from  6  to 
7  tons. 

it  should  bo  noted  that  for  211,-150  motor  vehicles  going  out  of  the 
country,  where  allowable  gross  weight  on  a  single  axle  is  greater  than  6  tons, 
the  plant  established  payload  capacity  at  6  tons  (gross  weight  cm  the  rear 

axis  of  a  cargo  truck  in  this  case  is  equal  to  8  tons). 


Uaatgn  features  of  tne  motor  vehicles 

The  "IL-ISO*  motor  vehicles  (Photo  1-1)  is  the  basic  model  of  the  series 
of  2-sxie  cargo  trucks  with  rear  axle  drive.  It  has  s  1  U  wheel  fcrwula  and 
a  wheal  base  of  3SOO  ass.  The  truck  is  powered  by  the  211-150  model  ^cylinder 


*  UiR^nslons  and  weight  datn  on  the  motor  vehicle  are  presented  in  Appendix  4 
(tec  Part  2)  and  characteristics  of  the  assemblies  are  given  in  corresponding 
chapter* . 


V-shaped  carbureted  engine,  which  has  a  anxinua  power  of  ISO  hp*  It  has  a 
single  disk  clutch  and  a  five-speed  transmission  with  ;;wo  synchronisers  for 
second -third  and  fourth- fifth  gears.  Fifth  gear  is  straight  drive.  The 
steering  aacitanise  is  equipped  with  hydraulic  power  which  is  shunted  in  the 
aechanisB  itsaif,  The  true*  has  a  comfortable  three-place  all-oetal  cab  with 
a  wide  panoramic  windshield.  The  bed  is  a  »gtel-wood  combination.  Hi©  tmck 
is  intendtd  for  continuous  work  with  a  trailer  whose  overall  weight  is  8  tons. 

The  payload  capacity  of  the  initial  model  of  the  truck  was  5.S-4  ton;;,  overall 
trailer  weight  was  6.4  tons,  and  maximum  speed  was  85  kilometers  per  hour.  In 
1966,  the  ZIL-130  was  designated  ZIL-150-66.  The  beta  2IL-IS0  model  of  1966 
production  differ*  froa  the  initial  base  model  by  a  number  of  improved  asswablies 
and  parts,  and  also  with  an  increased  payload  capacity  of  5  tons  and  a  trailer 
payload  capacity  of  S  tons  (with  a  trailer  gross  weight  of  8  tons).  Thu  GTP-81? 
trailer  w*s  a  special  creation  for  work  with  the  2IL-130  truck,  sad  its  bed 
dissensions  are  as  follows;  length,  4/00  mi  width.  2350  a®;  and  9ide  height, 

572  wa.  Top  speeo  of  the  truck  was  increased  to  90  kilometers  per  hour. 


Plate  1-i  2 1 L - 2 SO  truck 


laprovej*8tu  of  assemblies  on  the  n  11 50  truck  was  conducted  systematically 
by  the  plaits;  therefore,  beginning  in  1968,  the  plant  designated  the  bass  truck 
as  the  2IL-150-68,  although  the  external  parameters  of  the  technical  specifica¬ 
tions  were  R&t  changed.  The  plant  I*  also  preparing  introduction  of  a  number 
of  igpro vacant t  for  the  corresponding  211-130-70  truck, 


The  2It~lS<Vi  truck  (date  1-2}  Is  a  saddle  tractor -t ruck ,  on«  of  the 
Bodificstlous  of  the  TIL-ISO  fuck  series,  tihealbase  Is  3300  aw.  The  truck 
Is  intends-d  for  use  with  a  ea^i-tralfot’,  with  an  initial  overall  weight  of 
10. S  ton*,  i»d  begirtRing  with  output  of  the  ?IL-l3Cvl -66  modal,  12,4  tons. 

The  t tm*  differ*  froe  ®h#  base  node!  by  e  short  frawe  and  Carden  drive,  reduc¬ 
tion  se&r  tfith  a  higher  gear  ratio,  and  absence  of  a  bed,  which  is  replaced  by 
the  asuhU*  for  connection  with  a  traifo-r.  The  spare  tire  bracket  fo  missing 
on  the  tractor-truck. 


?latt>  1-2.  ZIL-1S0V1  (2IL-150v,i‘“b&)  saddle  tract  or -truck 


Ttys  OdAI-MS  ?ypa  aoai -traitor,  especially  developed  for  work  with  she 
£1L-13891»$$  tranter -true*,  has  «  gross  weigh*  of  12. 4  tons,  end  a  payload 
capacity  of  9  tons. 

The  2IL-130G  truck  (yistw  1*5)  U  a  'rtwg  wheel  bass  tractur-t ruck ,  one  of 
the  besie  aon-i  float  ions  of  the  zIl-136  truck  series.  Wheel  base  is  4S00  ■*-?. 

Tbs  truck  Is  intended  for  *«in#portifig  load*  with  low  specific  weight.  It  dif- 
f#i~s  fm*  th$  baa#  ®>d»t  by  its  increased  length  of  fr<M*e,c  'ardsn  drive,  and 
bed.  AH  other  indicators,  including  dranga*  according  to  the  v***  of  out  pul, 
folly  carrespoad  ts  the  feast  teode", . 

"  “V-NSS  555  truck  (fist*  1-4)  is  a  construction  4u*p  ttuck  on  a  2IL-UG01 
with  *  -act el  stepper  feed  which  tips  up  to  the  rear.  She* l  baa#  is  3300  m 
ar»d  ccp&ei f V  of  4.5  tons.  The  truck  differs  fr&a  the  has*  sod-el  fey  Its 

shjrtfiwd  frsss  sse  fot-  raising  the  feed,  the  power  take  off  box 

(with  the  puss  driving  oil  into  the  duap  raising  ftechtnlsK)  is  scented  ea  the 
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The  ZIL-I30D!  chassis  does  not  have  &  towing  mechanism.  The  plant  puts 
>1^  the  7.TL-130D2  chassis  for  the  ZIL-J-MZ-SSS  dump  truck,  which  is  to  be  used 
w:f:  3  frailer  whose  gross  weight  is  7.5  tons.  The  ZIL-130D2  chassis  is  equipped 

r  toning  mechanism,  pneumatic  power  for  trailer  brakes,  and  electric 
power  ior  the  trailer  tail  lights.  The  hydraulic  drive  for  raising  the  trailer 
b o<!  ir,  In? tailed  by  the  Mytishchinskii  Machine  Building  Plant  during  assembly 
of  tho  raising  mechanism.  Dump  trucks  which  are  equipped  for  work  with  a 
trial  t«*r  are  designated  ZIL-fet£-55SA. 

Hie  ZTL-1SJK  truck  (Plate  1-5)  is  the  bate  model  of  the  3-axle  multipurpose 
cross- country  truck  with  drivo*  on  all  three  axles,  uniform  wheel  setting,  and 
r.  centralized  svstem  of  regulating  air  pressure  in  the  tires.  The  wheel  formula 
is  (>  X  6.  The  truck  is  different  from  th'  ZIL-157  by  installation  of  a  number 
of  assemblies  from  the  ZIL-130:  single  disk  clutch,  5-speed  transmission 

equipped  with  tWo  synchroniser# ,  intarchangeabla  cardan  drive,  and  also  inter¬ 
changeable  transfer  case  nnd  some  parts  or  the  brake  system.  The  truck  has  a 
6-cyilnder  in-line  carbureted  engine  of  110  hp.  The  running  g««r  consists  of 
three  drive  axles,  of  which  the  front  axle  nas  steering  knuckles*1^  independent 
spring  suspension ,  and  the  rear  two  axles  do  not  havegtoering  knuckles  ar>d 
are  suspended  from  the  balancing  carriage,  which  is  equipped  with  one  pair  of 
springs.  The  steering  mechanism  does  not  have  hydraulic  power.  Tire  pressure 
can  be  regulated.  Detailed  specifications  are  given  in  Appendix  1  (see  Part  2). 
The  truck  is  equipped  with  an  all-metal  cab  and  wooden  bod.  Payload  capacity 
of  the  truck  is  2.5  tons  on  dirt  roads  and  4.5  tons  on  roads  with  asphalt 
covering .  Top  speed  la  65  kilometers  per  hour.  The  truck  can  work  with  a 
trailer  whose  gross  weight  is  3.6  tons. 

The  Z1L-157KG  truck  is  one  of  the  modifications  of  the  ZIL-15/K  truck, 
differing  by  a  shielded  electrical  ayatem. 

The  ZIL-157KV  truck  (Photo  1-6)  is  a  saddle  tractor-truck  built  on  the 
basis  of  a  ZIL-157K,  and  intended  for  work  with  a  semi-trailer  which  has  an 
allowable  gross  weight  of  6.25  tons*  on  dirt  roads,  and  11.15  tons  on  asphalt  . 
roads.  A  saddle  arrangement  for  connecting  a  semi-trailer  is  installed  on  the 
tractor  truck.  The  rear  wheel  carriage  and  frame  are  covered  by  fenders.  The 
spare  tire  rack  has  two  receptacles:  one  for  a  tractor-truck  spare,  and  the 
other  for  a  semi-trailer  spare.  The  ZIL-157KV  truck  may  be  specially  ordered  unite 
with  «  shielded  electrics!  ayatem  and  in  this  case  it  is  designated  ZIL-157KVG. 

The  ZIL-157KE  truck  is  one  of  the  modifications  of  the  ZIL-157K  truck 
series,  and  differs  from  the  ZIL-157K  by  the  fact  that  is  is  produced  only  in 
the  form  of  a  chassis,  intended  for  assembly  of  special  bodies  or  unttll 
and  has  fuel  tanks  on  either  side  of  the  cab  with  a  capacltpf  150  liters  each. 


1  Weight  of  the  towed  trailer  may  he  increased  to  8,6  tons,  but  on  roads  with  cobble- 
gravel  aubface  covering  .,  maximum  speed  of  the  tractor-trallor  combination  must  .not 
exceed  AO  km  par  hour,  nnd  on  dirt  roada  20  km,  par  hour. 
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specially  ordered  with  a  shielded  elect r i 
chassis  it  designated  711-157*1:0. 


K,;  non  tractor-truck  with  extended  wheel  base 


7JL-MM7.-555  dump  truck 


The  true!?1  {Plats  l~?)  is  the  base  aodel  of  the  series  of 

S-axie  ssulr  lout-gas©  cross -country  trucks  with  drive  on  all  three  axles . 
fcihoel  forms  la  is  e  X  6.  The  truck  is  powered  by  8-cylinder  V-shaped  car¬ 
bureted  i S3  hp  motor.  Ail  electric  equipment  is  shielded.  The  clutch  is 
single  disk,  mi  th©  transmission  is  S-spaed  with  two  synchroniser.:,  for 
second-third  asn!  fourth  fifth  gears.  Plfth  gear  is  straight  drive.  The  trans¬ 
fer  cat  a  is  twin -shaft,  having  hi£h,  low,  and  neutral  speeds.  The  torque 
moment  in  tha  transfer  eases  is  traaKoitted  to  ;he  cardan  shafts ,  one  of  which 
connects  the  transfer  case  to  she  front  axle  and  the  second  of  which  connects 
the  transfer  esse  to  the  nidtile  axle  end  through  It  to  the  roar  one.  The  front 
axlo  has  independent  suspension,  and  th  two  rear  ones  *re  suspended  from  the 
balancing  carriage  with  oae  pair  of  springs,  Hydraulic  power  steering  is 
osso^hl^d  in  the  steering  mechanism.  The  truck  kt  equipped  with  a  three-place 
all -seta!  cab  and  a  wooden  platform  having  metal  bindings  w;J  rectal  cross  bars, 
1st oral  extensions  on  tins  sides  of  the  bed  form  folding  benches,  and  provisions 
made  for  installation  of  an  audition a l  bench  in  the  twiddle  of  the  bed. 

Payload  capacity  of  the  truck  for  operation  na  different  roads  with  various 
coverings,  including  off- road  conditions,  is  3.S  tons,  anei  on  roads  -witu  hard 
surfaces  end  goc-d  composition,  %  tons.  Weight  of'  the  towed  trailer  on  mixed 
roads  i*.  4  tons,  and  on  hard  roads,  d.!»  tons. 

iho  truck  is  equipped  with  U.00-20  tiros  with  central  iced  control  of  air 
praxsurs  in  thea.  for  ineraasod  cross-country  capability,  the  truck  is  equipped 
with  &  winch.  The  truck  cm  ford  #tre«#s  1.4  net  era  in  depth. 


‘  iH&asss 1 >nn  and  weight  data  on  the  vehicle  are  given  in  Appendices  3  and  5 
{'see  P..rf  ?) »  and  speciCtcetions  of  assemblies  st«  given  in  txsrrespon'diRg 
ehapt&rs. 


1*?\  ZiL~iSl  i-Mck 


The  2tl-13lA  mefe  is  ft  «Bdl&fc*tlQii  &  t'm  iittim  ^sm  th* 

has©  truck  b?  ?h©  ii&ttivmi&s  of. its:  e^tsl^afe.. 

th«  Ift-iSiV  truck  i»  $  sadslla  ea  t% 

Sk&«  o?  tins  21L-1S1  gtug  intwisd  fer  work  with. ft  ip#<r>*j  s«sd<*;*it«r  Whe?* 
gms  w#i^tt  is:  :. 

On.  »U  tjFpe%  of  mil,  comUtlon^,  *.$  t4fe*j 

&a  isz$>sw©i  4  ire  rs«<js,  10  «?»«*; 

Or  rofcJs  with  asphelt  rr  eswer^te  MTfwti ,  -1*  mi. 


.__s  .1  Aw»rIW!.4 


i  u 


Plata  1-8.  2*L-liiV  stadia  tractor-truck 


Tfs@  tms%&f*ttVK!k  has  a  ss&le  etrengMttM  for  connecting  the  trailer 
installed  an  it,  sn^  a  ran?  wheal  carriage  w&  fra*®  era  covered  by  fenders . 
The  %*ra  tire  bracket  has  two  receptacles,  one  fm  a  tractor -truck  tiro,  tad 
a  a «$teui  Cor  a.  trailer  tire. 

c?ac£er-traii*r  coebiastiouare  shows  in  Plate  1-3. 


EeUebility  tk&ice*  of  the  Motor  Vefeieiei 

- .  8e^M4»tjL%y  it  ;rl».  a  new  operational  fspmtty  of  estor  vehicles .  In 
IPpj.  Cfei&a&ev';*  of  wi  “‘sthod  Cor  evaluating  eetor 

■:*&$$»  'vawm»  t  aetardiag  to  wtatarad  of  various-  operational  prop- 


&$$$&*  ■tW&Gri&v*  therefore  ^eeatitn  of  roUtMHty 

in  in  in  pnHimt **i  has -.wale 

-,*  tefl&past  «§«*  feftaa&'\ 


to.M  aggregate  pi«8*rt?,  @vi£$*&e&  *ocoftHng  to  operationai 
,68$  -iegmte  isiVs&Ufs  .sgsd  of  the  asfeebird  siotor 

««0^U»g  to  ■iali^ora  of  sraMasvfts«  trouble,  repair* 

'{4&$t&tli£v :*»  tethait»l  and,  finally*  praae-rv* 
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TabU  1-1.  Longevity  of  2-asU  Zll-13©  actor 
vehicU*  and  their  basic  osscaiiUcs  (for  category 
V  operation*!  conditions),  1000  ka. 

Kay i  a)  actor  vehicle  and  its  essesfelies 
l)  llt-IJO  (erodueed  1064*1966) 

C)  :totor  vahicla  as  a  who’* 
d)  angles 
a)  tfantaission 

f)  front  axU 

g)  tt at  axle 

h)  steering  aachenis* 

KOTfi:  1.  The  muwrafor  shows  operation  of  now  csssehlico  before  repair  wtd 
the  denoelnator  sheas  their  operation  a  Hot  wales’  overhaul, 

2,  The  plant  is  mooting  syajMMttfcin  work  on  inoreesing  longevity  *# 
tesoabltoe,  and  the  data  presented  my  he  increased  for  eotor 
vehicles  oi  later  •asufaeture, 

3.  longevity  shown  in  the  table  nay  be  recced  in  the  following  circue* 
•tangles: 

by  101  for  *s&Hs  tractor -trucks  and  trucks  ayettataticany  'weed 
with  on*  trailer,  working  primarily  In  conditions  o?  category 
.  .  1  epereticm 

by  SSi  for  saddle  trustor- trucks  working  with  ts*i* trailer*  sod 
trailers,  or  for  trucks  with  two  trailers  working  prlaarily  in 
conditions  of  category  i  opemioni 
by  20i  for  trucks  used  primarily  under  conditior*  of  category  II 
operation; 


by  SOI  £0?  tractos-irucka  using  on#  trailer  in  conditions  of 
category  U  operation j 

by  for  saddle  tractor-trucks  working  with  a  seal- trailer 
or  a  trail or,  or  for  trucks  with  two  trailers,  working  in 
conditions  of  category  II  operation; 
by  401  for  trucks  and  tractor-trucks  working  primarily  in 
conditions  of  category  HI  operation  in  the  regions  of  the 
far  north  or  equal  conditions. 


It  is  recognised  by  all  that  reliability  in  tutor  vehicles  and  their 
parts  stay  be  assured  only  by  the  joint  efforts  of  the  workers  of  the  manufac¬ 
turing  plants  and  those  of  Motor  vehicle  transport. 

For  solving  problems  connected  with  determination  of  reliability,  workers 
in  the  automobile  industry  need  eyatemtic  and  reliable  information  from  Motor 
transport  enterprises. 

Methods  of  assembling  information  and  transmitting  it  to  the  plants  are 
now  being  worked  out,  and  at  the  plants,  they  serve  to  determine  service  per¬ 
iods  and  find  means  of  perfecting  assembly  construction. 

Normative  service  periods  for  motor  vehicle  construction  products  are  at 
present  worked  out  for  only  2-oxle  general  purpose  motor  vehicles.  These  norms 
are  worked  out  in  kilometers  of  mining  for  motor  vehicles  with  carbureted 
engines  (for  category  l  operational  conditions  with  observance  of  instruct lens 
cm  operations,  technical  service,  end  repair). 

Data  on  longevity  of  2-axle  ZXl  motor  vehicles  mid  their  basic  asa-iablle* 
ere  presented  in  Table  1-1. 

Controlled  fuel  coatuaption  of  the  trucks  is  given  in  Table  1-2, 
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Table  1»2. 
Key; 


Controlled  fuel  consumption  of  the  trucks 


Note : 


a}  trucks 

b)  fuel  consumption ,  liters 

1}  ZXL-130  and  dump  truck  on  its  chassis 

2}  m-130-6$ 

S)  zn-m  Va 

4)  2SL-137K 

5)  2IL-157KV 

6)  ZXL-131  tutu  211  -131A 

7)  ZII-ISIV 

Controlled  Cdel  consumption  m  a  100-kiloeeter 
course  is  that  consumption  of  fuel  by  •  Mly 
broken  in  and  tuned,  loaded  truck,  measured  in 
mm*  on  a  dry,  hcrisontel  section  of  road  vith 
«ic  esphi-t^coturcto  covering,  laying  a  no 
greater  than  1,51,  with  eovenent  of  the  truck  in 
straight  drive  at  a  speed  of  30-40  kilometers  per 
hour.  Yeepeveture  of  the  liquid  in  the  engine 
cooling  ayateta  mat  be  €0-8G*C, 


Chapter  2.  Technical  siaiatenance  and  rape ir  of  the  trucks 
Teekaieal  mixiimws* 

Technical  maint^oaace  is  the  aggregate  of  the  tadvnieal  activity  on  the 
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truck  whole  fulfillment  assures  iu  naintsnanee  In  a  condition  of  technical 
readiness,  the  period  uni  Mount  of  technical  maintenance  foresees  its 
pi uniting  and  prvvontive  conduct  through  an  earlier  tstabiiibed  run  of  the  truck, 
Xivtif  conduct  of  the  opereH**"  of  inspection.  connection  tightening  ad- 
jtt*ta»nfcs  and  lubrication  prevents  the  possibility  of  failure  occurence  in  the 
truck's  assemblies. 

Significantly  lap  roved  technical  aaint^^e  and  continuing  repair  nay 
be  expected  if  an  effective  system  of  technical  diagnosis  is  developed.  Trane* 
£«?  Iw  of  average  statistical  quantitisa  and  periodic  technical  service 
to  determination  of  actual  requirements  for  each  motor  vehicle  in  various 
preventive  operations  would  allow  significant  decreases  in  labor  expenditure 
on  technical  servicing,  increased  technical  readiness  of  the  motor  vehicle, 
and  would  allow  a  decrease  in  the  nuabor  of  spare  parts. 

Technical  diagnosis  equipped  with  modem  equipment  can  provide  high  re¬ 
liability  of  the  set  diagnosis,  and  also  allow  timely  and  qualitative  elimina¬ 
tion  of  the  occurence  of  poor  adjustment  in  the  motor  vehicle's  asecat,**«». 

The  motor  vehicle  plane  collectives  and  workers  of  motor  vehicle  transport 
are  constantly  faced  with  the  task  of  systematically  reducing  isfcor  consumption 
on  technical  maintenance.  The  basic  directions  toward  the  achievement  of  this 
goal  ere:  adaptation  of  new  or  improved  construction  solutions,  use  of  im¬ 
proved  oils  and  lubricants,  determination  of  more  rational  technical  service 
areas  and  scopes,  end,  finally,  mechanisation  and  improvement  of  the  technical 
service  processes. 

Experimentation  on  the  2 I h- ISO. produced  In  1964  and  1965,  conducted  by 
KlIAT  (State  Scientific  Research  Institute  of  Automotive  Transport),  together 
with  the  plant  imeni  I. A.  Likhachev  end  KAMI  (Scientific  Research  Institute  for 
Honor  Vehicles  and  Autonohiia  Engine*)  showed  the  possibility  of  significantly 
increasing  the  run  between  technical  services.  Table  2-1  presents  the  period 
of  technical  services  for  3-axie  and  5-axle  motor  vehicles,  Considering  the 
iapravafcmvts  of  the  2IL-150  and  21L-131  trucks  and  the  conducting  of  additional 
research,  these  periods  may  be  even  further  extended. 

Technical  service  of  truck*  breaks  down  into  tko  following  types  according 
to  period,  scope  af  opet-stions ■  performed ,  mi  labor  consumption:  &S  (dally 
service;  YS-i  (first  technical  service) ;  T3-2  (second  technical  service), 

The  bacic  purpose  of  tS»l  and  T$*3  is  to  decrease  intensity  of  parts'  veer 
end  inctseaa  part*'  lonpvity  $nd  reliability  by  finding  und  preventing  de¬ 
ficiencies  through  timely  performance  of  control,  lubricating,  tightening, 
adjusting,  tui  ether  work, 

8$sic  #te  on  aetor  vehicle  iasesbiy  adjustsent  and  control  ere  presented 
in  Appendix  §  (see  Part  t). 
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Tibia  2-1.  Motor  vehicle  technical  service  periods,  km 

Key:  »)  operating  conditions  category 
b)  operating  conditions 
s)  technical  service  *  l 
b)  ZU-138 
«)  2IL-1S7K,  ZIL-4M 
f)  technical  service  -  2 

I)  Urban  and  suburban  roads,  primarily  with  asphalt, 
concaota,  and  other  improved  hard  surfaces,  in 

ecad  condition 

11)  lubusbaa  road?,  primarily  with  nibble,  gravel, 
cobblestone,  and  other  hard  stone  surfaces,  in 
satisfactory  condition.  Work  under  conditions 
of  heavy  urban  traffic 

III)  Dirt,  j&Hintain,  or  unrepaired  roads,  with  rubble, 
g?av$i,  cobblestone,  or  ether  hard  surfaces.  Work 
unday  conditions  of  inci eased  «an»yv*nag  (on  con¬ 
struction  toads,  in  quarries,  foundation  pits,  or 
in  timber  developments) 

Koto:  A  run  of  lass  thsuri  the  recosaendad  is  set  for  heavier 
operating  conditions,  and  also  with  oearation  of  dusf> 
thick*  and  trucks  with  trailer*  ind  seal-trailers,  H’ 
the  average  ecsthly  sua  of  the  truck  is  lea*  then  the 
TS-l  ,  it  should  bs  performed  no  its*  frequaiiUy  than 
once  ger  month,  and  the  TS-2  should  b#  per  forced  at 
least  twig*  $■$-.  y*m*. 
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Technical  servica  of  a  motor  vehicle  foresees  use  oi  ly  those  oils 
and  lubricants  recoaaendtd  by  the  plant. 

Organisation  of  qualified  technical  service  of  thw  jaotor  vehicle  ?t  in* 
motor  transport  onterprise  does  not  free  the  driver  ftma  the  necessity  ot 
daily  checking  the  technical  condition  of  the  motor  vehicle.  It  is  .w&ssary 
to  check  the  level  of  cooling  liquid,  fuel,  and  oil,  check  for  leaks,  condition 
of  tires,  springs,  illumination,  and  signal  equipment,  iu-f.tn  to  all  arising 
noises  end  knocks,  detettsine  their  reason,  ani  if  possible  elisdnate  thorn. 

Tb  ease  access  to  the  under-hood  area  of  the  ZIL-130  and  2IL-1SI  trucks 


Bail/  technical  eerwico  (BS)  control  work 

before  moving  out  onto  the  line,  inspect  the  truck  and  check:  its  cota- 
plttinsse,  condition  of  tegistration  nug&srs,  glass  and  not  view  airror, 
paint,  proper opetuHm  of  dm?  mechanisms  and  bed  Utehas,  springs,  wheel* 
and ;tir?s,  strtfing  sftrsl  fits  play,  pewer  steering  coedition,  operation  of 
*i>  *1  end  illumination  lights,  windshield  wipers  end  washers  (on  the  211-iSQ 
«««•  2H-IM  trucks) ,  cheek  tor  leaks  in  the  hydraulic  power  steering  system 
and  brake  system,  a&i  check  the  fas l  and  engine  cooling  systems. 


I 


i 


Plats  2*2,  Step  (dimensions  In  parent!'  ,es  for  ZSL-I SI 

truck) : 

1)  support  ring  2)  bracket  3}  comer  pUte  4)  support 
ring  !>)  longitudinal  cross  Mr  6)  longitudinal  grid 
7)  lateral  cross  bar  8)  bracket  collar 


Kith  the  presance  of  a  trailer,  check  the  coupling  mi  open  the  brake 
sy»t5«  connecting  valves  on  the  t recto r'-ttuek  anc!  ths  trailer. 

Per  trucks  with  a  winch,  ensure  v.hst  th#  winch  cable  i*  tightly  wound  on 
the  dtm,  the  cable  hook  is  securely  .festimed,  tfcs  '$m*  eng&gseen.  lew*  is 
in  the  "engaged"  position,  and  the  power  * aka  oH  lever  is  In  the  neutral 
position  and  securely  fastened  with  e  lock, 

After  starting  the  engine,  crankshaft  revolutions  should  not  he  forced 
until  cooling  liquid  reaches  a  temperature  of  S0#C;  and  at  the  beginning  of 
movement,  check  brake  and  steering  adjustment. 

During  soveaent  of  the  motor  vehicle,  keep  chocking  instrument  readings, 
listen  for  unexpected  noise* ,  stteeat  to  detereins  the  reason  for  that  (and, 
if  necessary,  at  the  truck  and  elltainete  the*). 

On  i'Humi’tg  to  the  line  in  a  truck  with  a  V«ongiae,  after  shutting  down 
tt>«  angina,  if  the  filter  has  crude  cleaning,  tom  its  lever.  Sweep  out  the 
truck  cab  and  pi  at fans, 

Oil  6&s  iNuel  teaks.  Check  the  level  «sd,  if  necessary,  add  oil  to  the 
engine  crankcase. 


Check  fti@l  level  in  tank  *-.<3  add  if  necessary, 

Cheek  wakes1  leyel  in  radiator.  During  open  *t«?*g*  and  a  ce’d  tine  of 
year,  drain  the  water  Stm  the  cooling  system  at  the  end  of  the  working  shift, 
for  this,  the  radiator  cap  bus t  fee  opened.  Cleaning  end  washing  tasks.  Sweep 
out  the  cab  end  platfon.  Wash  the  truck.  Wipe  off  the  radiator  face,  cowling, 
fender#,  headlaaps,  parking  lights,  turn,  indicators,  taillights,  cab  windows, 
arid  registration  nuaeera. 


Pim  technical  service  (Ts-l) 

Curing  first  technical  service,  it  is  necessary  to  psrfova  all  daily 
technical  service  tasks  and,  besides  this,  the  following  tasks. 

Conis’ol  tasks.  In  the  esseasbiles  and  systems  of  the  truck,  it  is  necessary 
to  check:. 

In  the  engine- “tightness  of  the  cli  and  cooiing  systems; 

Drive  belt  tension; 

Fastening  of  motor  aounts,  intake  end  exhaust  aenifolds,  and  esssmbUes 
an  the  actor; 

Condition  and  tightness  of  the  caps  of  ths  ft  ai  tank,  radiator,  and  crank 
».ere  filler; 

fteliaMlity  of  the  throttle  linkage  connection  with  the  lever  end  that  of 
tha  vheke  cable  with  Us  Sever; 

Adjustment  tni6  work  of  the  throttle  and  choke; 

Electric  system"- res ^niog,  insulation,  w  epotation  of  tha  illualnetion 
and  signal  devices:  Headlamps,  parking  Jifhts,  turn  Indicators,  tail- 
lights,  stop  signal,  hc?,i,  and  dashboard ; 

Clutch- presence  of  spring  stretching;  free  and  futl  pedal  travel  »r4 ,  if 

necessary,  adjustment; 

Transmission  and  transfer  case-* fastening  cf  the  transmission  to  the  bell 
housing  and  of  the  transfer  esse  to  tha  frame  cross  sasbar  (for  2Il-lS?K 
end  2U-1SJ}; 

In  the  Cetd«i  drive --condition  ot  universal  joints: 

Fastening  bolt  tension  the  sui^ort  plates  of  the  needle  bearings; 

Fastening  sf  flange  Hit*  an  propeiior  shaft*  and  the  intorsediate  bearings ; 

la  the  4rive  axt«*~*  fastening' of  the  case  cover  and  the  differential  lt«|f 
in  h«l*  trucks  and  hal f* shaft  flanges . 

£&fih§  the  first  TS-1  on  the  lit-lSl  truck,  the-. belts  fastening  the  re¬ 
duction  gear  to  the-  asle  rollers  located  Insists  the  c4s#  s»»t' be.  listened. 

It  is  necessary ' to  move  the  side’  cover*  of  the  csss  before  Tight- 

•tilsg  torque  must  be  9-11  kg-«eg«r» .  In  future.,  this  operation  4i  performed 
during  TS-2; 

as  tho  steering  sales-  and  front  axle*  •? ightnes*  of  tho  SyjjffssiUc 
Steering  «y*U«  f  for  Zth~ ISO  and.  m-ISl  truck*.)  ; 

Tightness  of  the  steering  box  and  pitnan  sra  of  the  rschenUsi 

Tension  of?  the  stop  nut  adjusting  the  p£t&*»  *.tx  shaft  screw,  wltheut 
cherrgi^g  the  position  of  the  scree; 
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Tightwads  of  nut*  of  the  ball joint  rnd  apindle  levsrt; 

Free  play  in  the  steering  wheel  end  slack  in  the  steering  shaft  unlvars al 
joint* ; 

Tightness  of  steering  Wreheni*!*  universal  shaft  wedge;.  (for  ZIL-1S0  and 
Zit-131  trucks)} 

Amoiant  of  pley  in  front  wheel  bearing*,  end  if  necessary,  adjust  bearing 
tightntei} 

In  the  brakes- -condition  sad  tightness  of  hydraulic  lines  and  control 
aschinisaa,  and  bleed  if  necessary; 

Rad  end  pin#  in  brake  housings  and  **ount  of  free  and  working  travel  of 
the  brake  pedal; 

drake  liver  dtlve; 

Condition  of  pneumatic  drive  safety  valve;  condition  of  the  hand  brake 
drive  and  action,  with  brake  adjustment  if  necessary; 

In  the  running  gear- -condition  of  fraae,  spring*,  spring  hangers  end 
shock  gbeoshars; 

Tightening  of  the  spring  snacUl©  nut*  and  fastening  boUs  of  the  front 
spring  hangars*  and  also  the  U-bolts  of  the  front  spring  brackets. 

On  the  Z!i-)S7K  and  ZIL-1M  trucks,  tighten  tho  rear  spring  hub  bracket 
studs  and  the  boHs  for  fastening  the  balancing  suspension  axis  brackets 
On  new  trucks,  th©  nuts  of  the  front  sh^ck  absorber  reservoirs  must 
b*  tightened  once  during  operation  (during  the  third  TS-1); 

lightening  of  sway  bar  nuts; 

Condition  of  the  rubber  axl#  travel  buapers; 

Condition  of  tire*  airi  air  pressure  in  the*,  inflate  if  necessary,  rcraov* 
fare! gn  objects  fro  a  tire  tread  end  between  dual  wheels; 

Tightness  of  connection  in  pipes  end  flexible  lines  of  the  tiro  air  result 
tion  systess; 

In  the  cab,  holy,  and  teiigata'-Fastaning  of  bed  U-bolts  to  truck  frase; 

Condition  of  support  and  and  coupling  «sech*«iisn  or»  a  saddle  tractor-truck; 

Fcstaning  of  the  csfe; 

Fastening  of  the  fenders  and  eud  guards; 

lubricating  end  cleaning  tasks.  Perron:-  all  lufcrl  cot  hip  operations  in  gc- 

cordenc©  with  the  truck's  lubrication  ehart  (Appendices  10  and  II,  see 
Part  S) ; 

Drain  condensation  fro*  the  air  tanks  of  the  air  brake  syste*. 

Checking  the  tjitrk  after  technical  sendee.  Cheek  work  of  the  engine, 
ifistryaents,  opera t ten  of  the  steering  atc-cHctiita,  brakes,  and  other  assosbites 
and  mschanisas  of  the  truck  while  moving. 

.  During  technical  service  of  aiuap  truck*  and  tract or -trucks ,  sddlt ionally 
ch«<ik: 

Fastening  of  the  sufe-frajae  to  the  frame; 

In  a  t rector - t tusk ,  condition  of  the  support  and  coupling  or  tovi^g 
rwsehaniss; 

Fastening  of  the  cover  on  the  dusp  body  ac  **#  brackets; 

Cdnd.itioR  of  the  body  rest  and  it#  fastening  to  the  sub  -  frsse ; 

Condition  of  the  tailgate  and  its  locking  mechanism  and  suspension: 

Fastening  of  tbs  power  tsks-off  bos  to  the  t^sasmi salon; 
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Ab sorter  of  leeks  in  th^  hydraulic  system  of  the  raising  mechanism; 

Oil  level  in  the  raising  mechanism  tank,  with  addition  tv  necessary; 
luf«rlc»tJ  the  dump  body  access,  ball  joint  fastening*,  and  hydraulic 
lift  suspensions  through  the  pressure  lubricating  fittings. 

On  t  i  ictor-truckR ,  grease  the  support  snd  coupling  towing  mechanism. 


Noeoru 


technical  service  (TS-2) 


taring  the  second  technical  service,  it  is  necessary  tc  perform  all  opera¬ 
tions  of  TS-1  and,  besides , this ,  #11  the  following  tasks. 


chock 


Control  tasks,  in  the  truck’s  assemblies  and  systems,  it  ii»;  necessary  to 

In  the  engine --fastening  of  the  radiator,  its  casing. and  hood  latch; 
Condition  of  the  louvres  and  fan; 
fastening  of  the  compressor  and  its  operation; 
fastening  of  the  pullev,  fan  b’ades,  and  water  pump; 

Condition  anc  tuning  of  the  intake  and  exhaust  water  hoses  and  the 
overflow  pipe,  cttch  basin,  and  lower  and  aide  aplash  panels, 
rightness  of  cvllndur  heed  nuts  and  bolts  (check  on  a  cold  engine); 
Fastenings  of  the  radiator,  fuel  tank,  and  preheater  control 
Cleanliness  of  the  crankce.se  ventilation  system  vaWe.  Clean  the  valve 
every  other  TS-2.  During  engine  oil  change,  wash  the  coarse  oil  clean¬ 
ing  filter  element  and  the  oil  filler  pipe  filter  in  kerosene.  On 
trucks  with  in-line  motors,  the  fine  cleaning  filter  should  be  eh*”*  j* 
and  sediment  removed  (from  the  sediment  bowl)  during  oil  change,  at  the 
seme  time  the  oil  Is  changed,  clean  the  dirt  off  the  inside  ' af 

the  contrlfugel  oil  cleaning  filter  jacket  cover  and  wash  the  filter 
screen  In  gasoline  or  kerosene;  ,  . 

Clearance  between,  the  valves  and  the  push  rods  on  in-line  engines  (adjust 

if  necessary).  On  the  engines  in  the  ZIl-130  and  *JJdth 

their  modifications,  it  is  necessary  to  check  the  clearance  betwoen  the 
valves  and  the  rocker  arms  every  other  TS-2. 

During  each  removal  of  the  engine  oil  pan,  clean  residual  coked  oil  from 

th°  cylind*r*  (*very  0t!l*T4TS’2)i  SIdiil°Indfw2jr''*t0r 

pump  body,  drain  cocks,  water  hosea  and  lines  of  the  oil  and  water 
radiators ,  and  diffusers  and  spacing  rods  of  the  radiator; 

Ir  the  fuel  system-absence  of  ftel  leaks,  and  fastening  of  the  cartmmor, 

cJKilSTSi  Si  ^cleaning  filter  (remove  and  wash  if  necessary)^ 

Pu*i  level  in  the  carburetor  float  chaafcer,  checked  through  the  control 
rperture  with  a  control  pipe  with  the  engine  running  •*  idle,  fti* 
recommended  that  the  carburetor  be  removed  from  the  engine,  dismantled, 

Clem  and  cheek  the  engine  speed  governor.  It  ii  njcaaaary  to  ^eck  the 
basic  carburetor  pans  once  per  year.  Once  per  *ear  (in  the  pring) ,  it 
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is  thet  the  fuel  puap  be  removed  and  checked  on  an  In¬ 

strument  ; 

Bss^tif  starting  and  operation  of  engine? 

Fual  consult ion  during  oovaiant  of  the  truck  in  a  Measured  distance? 
C3@an.iij,  ess  of  the  filtering  ele&tnt  of  the  fuel  filter  and  sediment  at  ion 
bowl  (wash  if  necessary) ; 

Cleanliness  of  the  fuel  pu*p  screen  (clean  if  necessary).  During  operation 
of  the  truck  In  sandy  desert  areas,  clean  the  screen  ev&r/  TS-1 ; 

Drain  the  residue  fro#  the  fuel  tanks.  For  trucks  with  V-engines,  fti@? 
sediment  should  be  drained  twice  per  year.  Nash  the  fuel  tanks  when 
rsacessasy,  m  less  than  once  r.w  year  (in  the  spring); 

In  the  electrical  sy«te*!~ degree  of  charge  of  the  storage  battery  under 
load,  reaving  and  ^charging  the  batter)'  if  necessary; 

Condition  of  the  esaeutator,  brushes ,  and  brush  holders  of  the  generator 
snd  the  starter  (for  211-130  end  2IL-131  trucks,  every  other  TS-2); 
Operation  of  the  v.-tage  regulator  with  volt-amp  Deter,  dismantling 
and  adjusting  voltage  regulator  if  necessary; 

Cleanliness  of  spark  plugs,  cleaning  them  and  setting  the  clearance  between 
ijlectrodas  when  necessary; 

Condition  of  the  distributor  points  or  trucks  not  having  transistor! red 
ignition  systems) ,  cleaning  the»  u,id  setting  the  clearance  between  the# 
whan  necessary.  Rub  the  inside  surface  of  the  distributor  cap,  the  side 
electrodes  of  the  cap,  the  rotor  and  blade  with  a  clean  cloth  soaked  in 

gasoline; 

Installation  and  operation  of  lights; 

In  tho  transmission  and  transfer  case --operation  of  the  transaisr :.ok  and 

transfer  case; 

Fastening  of  the  top  and  side  covers  of  the  transmission  case  and  bearing 

shaft  covers; 

Condition  of  seals  and  correctness  of  control  lever  locking  of  tho  “ransfer 

case; 

Tightness  of  bearings,  adjusting  bearing  sand  drive  control,  if  necessary 
(bearings  are  not  adjusted  In  the  transfer  case  of  the  211*131); 
fastening  of  the  line  connecting  the  electric-air  valve  to  the  front  axl* 
drive  engagement  chamber  (on  the1  2IL-131  truck); 

In  tha  Cardan  drive- -slack  in  the  universal*; 

Fastening  of  the  propel  lor  shaft  flanges  sad  interned i ate  bearing  bracket; 
Fastening  of  the  intermediate  bearing  support,  tightening  the  nut  if 
necessary, 

in  ?:l»9  drive  sxles--t.igfttnes9  and  condition  of  the  axle  and  reduction  gear 
carriage;  tightness  of  the  kingpin  bearings  on  the  front  axle  and  main 
drive  conic  gear  hearings  of  the  drive  axles  of  S-exle  trucks,  adjusting 
if  necessary,  fxeneaga  the  upper  and  lower  kingpin  bearing*  on  S-&xl* 
trucks  (ovary  30,000  kilometers  of  running); 

Adjust  hub  b^gyings  of  front  and  rear  wheels  every  other  TS-2; 

Tightening  of  fastening  of  drive  pinion  flange  and  differential  housing  In 
2-axle  Trucks  (every  20,000  kilewaturs); 

Support  plate.-,  of  the  d  - -’forential  planetary  gears  snd  hair-shaft  gear*  en 
drive  axles  of  3-axle  trucks  (every  30 ,000-30 ,000  kilometers),  for  which 


it  is  i*«c«i*egy  to  dlasssasbU  fit*  axis.  The  plate  a mi  be  reptssed 
ir«  S «S#  Of  C£C08»l¥«  ««*»•*, 

In  th*  steering  *«chsnis»*  sad  front  axis— esftdifcien  of  the  front  mU  beas; 

Angles  of  installation  sad  rotation  of  the  front  wheels,  sdjustin$  if 
neeassary; 

Fastening  o  f  the  staeriog  eoluan  to  t.\a  brocket  in  the  cab  aad  of  the 
steering  wheel  to  the  shaft! 

Axial  play  in  the  front  axle  spindle  beer  Inga  of  5*axl§  trucks,,  adjusting 
if  necessary. 

Wash  the  fftlu?  screens  of  the  hydraulic  power  steering  puag»  every  other 
TS*3  (for  211-&30  mi  £11-151  trucks); 

In  the  brakes--  festosttg  if  the  brake  valve  to  the  freee; 

Adjueiisent  of  nheel  brake  drive; 

Fastening  of  the  hand  brake  a  rue  on  the  power  shaft; 

Bvery  other  TS-2,  sisnltittfN&gly  with  oil  changes,  Is  the  huh  bearings , 
check;  fastening  of  the  brake  wheel  chewier  to  the  brackets  mi  the 
brackets  to  the  axle  Housing; 

Condition  ef  brake  linings }  drum,  spy  log*  and  wheel  bearings; 

Fastening  of  the  spreader  cs*.  impost  and  brake  shot  bins  of  the  front  wad 
ms*  wheels; 

Fts£ebi»i  of  backing  plates  to  the  spindles  and  rear  axle  housing; 

Fastening  eg  air  tank*; 

In  the  running  g*ir“«eba«te*  of  sU  sal  learnt  of  the  front  and  rear  axle; 

Condition  of  the  towing  mi  support -coup! lag  oeehantsa; 

Ciesnlines*  of  the  i?  Sipes  mi  hosts  of  the  air  pressure  regulation  systea 
for  tivtri  on  3-axlf  trucks,  blowing  out  the  pipes  and  hoses  when  necessary; 

Fastening  of  the  balancing  suspension  bracket  on  S-sxts  trucks.  every 
othev  T8-2,  mav«  the  hubs  of  the  balancing  Mechanise,  wash  the*  in 
kerosene,  check  tho  seals  and  packing  rings ,  and  adjust  thsa; 

Fastening  of  the  front  spring,  pillow  block,  and  shock  absorber.  Hake  sure 
there  it  no  oil  l?afe*g#  frost  the  shock  absorber.  ar»d  replace  the  fluid  or 
the  shack  absorber  when  necessary; 

Condition  and  fastening  of  tbs  wheels;  whoa  necessary,  rotste  wheels  in 
aeeerslanco  with  the  tire  rotation  diagram.  Frost  wheels  of  the  £11-150 
truck  aust  b®  balanced; 

in  the  cab ,  bed,  and  inlifbte** fastening  of  the  fenders,  running  beards., 
sssdguards,  Pool  task  to  its  brackets,  and  the  bmk*ts  to  the  frtaa; 

bib~icetien .  Ferio m  all  lubricating  operations  in  accordance  with  the 
t  rusk  lub  ri  eat  Ion  chart , 

Cheeking  the  tsueh  eft*-*’  technical  servicing.  Chock  operation  of  the 
engine,  *t«v*lit£  tmdkmtsm,  brakes,  and  other  aasesfc'lie#,  aecheisisn?,  sad 
psitr  of  the  vehicle  while  finaisg. 

During  technics!  service  of  tsmks  mi  trastm  -trucks ,  additionally 
cheek:  fastening  of  the  pusep  sad  -  its  control  vet.  vs,  and  the  pemt  take 
off  t<m*  bracket; 

Fastening  of  elsesiits  ef  the  tail  gats  locking  installation  •ebntrel  sechaa- 
iea  and  «dj'u»t»aat  of  the  drawbar  of  its  drive; 
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li mfm  the  driiapiug  Ison  the  raisin*  mchanis*  housing  and  drain  the 

mi&m 

&&a|«  (according  to  chart)  the  oil  in  the  raising  *echasd«a  and  clean  the 
oil  tank  filter  eteseat. 

lit  a  tractor -truck,  dwelt  (while  uncoupled)  tfet  support  end  coupling  or 
tewing  tbsdtutiiOv  tijjhUB  tits  plate  to  tit*  ft***  end  the  saddle  bracket 
to  the  plate,  fend  lubricate  the  support  and  coupling  or  toning  asackaaisK. 


twice 

ch«t 


tv  year  (before  en*4t  of  tit*  falt-wiacar  or  aftfing-awsaer  periods) , 


jClotttotsft  between  valve  atwt  and  rocker  awa,  adjusting  if  Ragoasary; 
Ciranlinss*  of  the  engine  cranks as*  ventilation  valve*  cleaning  if  necessary; 
Operation  Of  the  therasatet  and  reeavsl  of  seal*  fro*  the  engine  cooling 
ty«t«a  t.'iia  n«*e«s»iy; 

Condition  of  generate?  brush**  and  tomm tatar; 

Pool  tank  cleanliness,  draining  ysai&is  whaa  necessary; 

Condition  of  nartins  preheater; 

Oaasity  of  electrolyte  in  the  storage  battery,  charging  tha  battery  when 

necessary; 

operation  of  the  brake**  adjusting  whan  necessary; 

Ciaaalina**  of  tha  drain  holes  in  the  cab  doors. 


Additional  technical  service  in  special  operating  condition*. 

In  lev  air  taapasaeuras  and  in  tha  regions  of  the  far  north*  it  is 
to:  us*  tr&wsisaion  lubricant  racoasaandad  by  tha  plant  for 
amt  e*  the  far  north  | 

Fill  the  angina  cooling  systea  with  low  freeing  point  liquid; 

Start  the  engine  only  using  the  starting  prahestev; 

So  a*  not  to  ham  tire*  end  to  prevent  pretstture  trsassissiott  part?  wear, 
mvmmi  of  the  vehicle  east  b#  started  saoothly,  without  sntwmsptiwsa, 
and  Idr  the  first  15*38  ninutes,  it  should  be  moved  in  first  or  second 
par  *t  a  sg#e&  of  S  kilometers  par  hour; 

PaiS.  the  vehicles  on  pasting  place*  in  ahnltara  which  are  protected  free 
tha  »inl*  and  tightly  cover  tha  aeter  with  esnva*; 

jMom  storage  battery  and  plica  it  in  a  warts  location; 

Heat  tha  winch  cal*  before. using  it; 

go  not  path  the  truck  with  sedoesd  air  pasture  in  the  tirvs; 

Closely chock  the  air  seal  of  the  tires  during  inflation  or  pskisg; 

To  avoid  frsesing  tha  brake*  to  the  dvoss  during  Itstg  stands,  do  not  brake 
t&*'  ttuags;  the  i^sM*  should  not  be  net  on  the  truck  or  the  trailer 

(m 

ftalo&e*  the  iiv'ftm  the  brake  systaa  of  she  truck  and  trailer  (or  asai- 
traiisr)  tferou^s  the  valves  v«  the  air  c of  the  wheel*  of  the 
tvwsrh  In  this  cast*  It  la  necessary  to  set  blech® . 

to  sandy  desert  regies*  under  condition*  of  very  «an4y  locations) .,  it  is 
reecsismdad'thtt  parte  be  diemewbied  and  assembled  during  technical 
service  la  shelters  or  teats ; 
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Gleaa  the  vent*  of  *41  assenblies  tad  chick  condition  find  fastening  of 
the  protective  boot*  on  thi  propeller  shaft*  dully; 

Systematically  clean  ««nd  fro*  the  radiator  and  engine ; 

find  fro*  the  air  filter,  uuh  the  screen*,  end  cheek  the  level  end 
cleattliftoae  of  oil  In  the  si?  filters  delly; 

Cheek  the  level  of  electrolyte  in  the  storage  battery  deily  end  fill  it 
with  distilled  eater  early; 

Cleaa  send  end  dirt  fro*  the  surface  of  the  storage  battery  end  the  holes 
in  its  cap*  regularly; 

fey  particular  nutation  to  tire  conditions  during  control  inspections 
t&ile  running; 

taring  T$-l,  clew  the  filters  end  residue  fro*  the  engine  fuel  system, 
check  operation  of  the  foot  tank  air  vents,  clean  the  valve  pipes t  end  the 
line  connecting  the  stain  and  auxiliary  tank; 

During  extended  steads  st  high  teap»mure,  it  is  recoaaonded  that  the  stor¬ 
age  battc.y  be  removed  free  the  truck  and  stored  in  a  cool  place. 


technical  Service  of  Trail*?*  end  SeaUtvailars 

Wide  us#  of  the  SUrcarge  trucks  as  tractor-trucks  in  truck-trains  makes 
preventive  ssainteuance  on  the  trailer  assembly  necessary  long  with  that  of  the 
tractor-truck . 

Cftaatru«sle@  of  trailers  end  semi-trailers  decrees  a  period  and  character 
of  worts  conducted  on  their  technical  service  which  is  identical  to  that  of 
trccter- trucks. 


Doily  servicing  of  trailers  and  semi-trailers  includes  cleaning  and  wash¬ 
ings  said  control  and  inspection  operations .  Checking  the  condition  of  springs , 
tiros#  fastesEiisf  of  wheels  end  th§  coupling  asehanisas  with  the  tractor-truck, 
condition  of  brakes,  iilmlftatiou  and  signal  lights  require  special  attention. 

The  seep#  of  the  first  technical  service  for  trailers  and  seal-trailers 
additionally  include*  tightening  Md  lubricating  operations.  Special  attention 
should  bo  paid  to  f&e  condition  of  the  coupling  mechsnisa  (*h«  connecting  pin 
and  its  axis) ,  the  towing  Installation  ef  the  tractor- truck,  condition  of  the 
saddle  installation  m3  its  fastening  to  she  frtae,  and  condition  of  springs, 
rods,  sad  the  turning  usdianisa. 

lit*  scop#  of  the  second  technical  service  fame#*  deeper  preventive 
mi&tmmU  of  the  trailer  or  seed -trailer,  including  lubrication  of  the  hubs, 
chocking  ceaditiOB  of  the  brake  waives,  tu>d  chocking  synchronic!  ty  of  brake 
wear  on  the  trailer  cud  tractor-truck. 


lubrication  of  the  Truck 


Service  Ufo  of  the  Crock  depends  00  its  timely  and  careful  cation, 
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u  well  a*  cm  the  quality  of  th*  oils  sod  grosses  used.* 

Appendix  Id  (see  Part  3)  ^reaaata  o  lubrication  chart  for  a  S-axio  track, 
tad  tfQwUx.  II  preedits  *  lubrication  chart  for  a  S-axie  eroaa  country  truck. 

labor  consumption  i«  given  fo?  eonditieas  of  category  U  operation,  and 
therefore,  for  category  I  operations,  labor  coostoepticit  must  he  decreased  by 
30%,  and  for  category  IIS  operations.  It  ahauld  la  iacreaaad  by  25%. 
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fable  3-2,  Technical  service  and  con¬ 
tinuing  maintenance  labor  consumption 
mrssr 


Key:  a)  tyf»  of  technical  service, 
Hi&t&caanea,  md  labor 
eec*us$>tion 

b)  SSi»lS0%  (produced  1964-W) 

c)  labor  consumption,  man  hours: 
OS,  TS4,  TS-2 

t)  t^onific  labor  can  suction, 

.  **n  hoii^s  per  1000  km  run: 
fS-l,  T5-2 


e)  total  specific  labor  coasuaption 
f or  technical  service  (man  hr*, 
per  1000  ka»  tun) 

f)  steel fic  labor  consumption  for  con¬ 
tinuing  maintenance ,  man  hr* . 

on  1000  km  visa 


1  llseigruttion  of  the  oils  and  grosses  used  for  the  til  trucks  is  given  in 
%0p*&ii*  9  (saw  2) . 

2  ifbeir  eensiseftloa  nefns  ere  given  for  the  base  truck, 

5  Korui  developed  by  Nit  AT,  2IL,  and  Ht-Mi. 
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Labor  consttttpiion  of  t«c!u*tcel  service  sad  continuing  aainten&nce  of  other 
trucks  increases  %  coMp?ri*on  with  the  basic  Models: 

By  IBB  for  fuddle  trsetor-truus  and  trucks  working  with  trailers; 

By  101  for  du*p  trucks  mi  by  201  during  work  it  short  distances  (less 
than  $  las)  or  with  trailers. 

The  plant  is  conducting  systematic  work  on  i»prove»&n«  of  the  tricks 
produesdj  and  therefore,  i 6$  ZIL-ISO  trucks  of  lates  production,  the  labor  con- 
auaptioo  nones  nay  be  decreased. 


Table  2-3.  Distribution  of  labor  con 
sumption  of  TS-I  according  to  type  of 
work ,  t 

Key:  e)  type  of  work 

b)  211-150 

c)  211-08-555 

d)  control 

e)  tightening 
0  adjusting 

s)  lubricating  end  filling 

h)  electrical 

i)  work  on  fuel  system  service 

j)  work  on  tire  service 


Repair 

The  mission  of  repair  is  elimination  of  deficiencies  arising  in  the  tsuck 
or  in  its  parts  by  the  most  effective  Means,  with  the  fullest  use  of  the  entire 
resource  of  parts  or  assemblies. 

Katov  vehicle  repair  production  has  at  lt«  disposal  Urge  reserves  of 
economic  effective  ess  and  usage  of  the  resource  of  ell  parts  and  ess  whiles  is 
today  practically  impossible  without  using  repair  or  exchange  of  soma  parts 
with  retention  of  ethers. 
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Table  2-4.  Distribution  of  labor  con- 
su&ption  of  TS»2  according  to  typs  of 
work,  % 

Kay:  a)  type  of  work 

b)  ZIL-130 

c)  ZIL-MH2-5S5 

d)  general  truck  inspection 

.  e)  control 

f)  tightening 

g)  adjusting 

{  }  h)  lubricating 

i)  electrical 

j)  work  on  ftiel  system  uervice 

k)  work  on  tiro  sorvica 


A  large  tuount  of  research  has  shown  that  any  dlsasseebly  and  assembly 
of  an  asaeably,  even  if  the  part  is  not  repaired ,  decreases  its  service  life 
by  25%.  This  takes  place  because  of  the  fact  that  during  each  disassembly, 
the  character  of  fit  and  relative  position  of  the  run-in  aaseaibly  surfaces  of 
the  pans  are  onaviodshly  changed.  This  attests  first  to  the  fact  that  <ie* 
aaseibly  of  parts  should  take  place  only  whet,  it  is  m  actual  necessity  end 
second,  So  the  fact  that  any  Measures  used  during  disassembly  to  secure  «hs 
best  installation  of  tha  parts  in  their  saas  places  (punching,  narking  with 
paint,  or  staking  narks  on  the  asseabled  pan)  are  highly  profitable  in  the 
practice  of  conducting  all  types  of  repair. 

A  proposition  on  technical  servicing  and  repair  of  running  gear  was  estab¬ 
lished  vw  tSi#  offset  that  repair  breaks  down  into  two  types :  continuing  end 
aajor,  Construction  features  of  new  truck  tsodels  such  as  the  2SI-JS0  and  the 
Zll-lSi,  especially  In  the  areas  of  engines,  with  their  high  service  life,  give 
basis  for  a  large  number  of  specialists  to  speak  out  for  resurrection  of  the 
roles  of  the  earller-drofsped  ,5*«diua"  typo  of  repair. 

Actually,  tha  presence  of  low-wear  cylinder  sleeves,  crankshafts  m&  am- 
ihafts  which  are  tapered  as  the  result  of  heating  in  a  large  nuaber  of  the 
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Kf  jor  overhaul  ha*  excluded  the  necessity  for  work  on 
s#is5s©  h«su.«  part®  .endf  in  practice,  Made  rajer  overhaul  of  these  engine*  no 
thou  «■  deepened  cheek  on  the  technical  condition  of  the  teieably,  with 
weaning,  aajtt*ta$bt,  and  exchange  of  some  part*. 

This  scope  include*  the  idea  of  "aediua  overhaul"  and  oust  apparently 
*****  a*  the  bails  for  renewal  of  thia  type  of  overhaul  in  the  rule*. 

A15  type*  of  repair  su>y  he  performed  either  on  separate  assemblies 

or  on  the  mtm  vehicle  as  a  whole,  The  assembly  Method  of  repair  la  taoet 


In 'recent  yearn,  the  4d©a  of  mxiwjw  centralisation  and  specialisation  of 
repair ^©f  separate  parts  without  sending  the  entire  cssesbly  to  the  repair 
pim  has  received  increasing  acceptance.  Such  centralisation  for  repair  of 
cylinder  eleeves  and  thalr  aseei&iies,  pietona,  v\d  rings  to  overhaul  dimensions, 
©is?  of  emfcihaft*  with  their  assembly  with  repair  bearing* ,  renewal  of  worn 
out  valves,  carburetors,  and  s  large  list  of  other  parts  would  allow  creation 
of  a  now  type  of  motor  vehicle  repair  enterprise.  Highly  specialised,  mechan- 
isfl!  *nd  flHfd  wi£tv  aodurn  the  motor  vehicle  repair  enterprises, 

putting  &5»t  high  quality  production  ©n  the  basis  of  rebuilt  used  parts,  could 
successfully  significantly  raite  the  effect ivtnese  of  repeir  activity  end, 
west  iw^rtimt ,  free  the  industrial  plant*  freu  shipment  of  e  large  quantity 
of  spare  parts,  •  n  9 


Continuing .maintenance  of  the  water  vahiele  (esseafely)  has  the  purpose  of 
oimmiflg  noticed  defleienciet,  for  the  sect  part  by  means  of  rebuilding  or 
exchanging  deficient-  pan* ,  cm^mm ,  an d  assemblies.  The  mission  of  de» 
e*wMfeg;wno«w&  .enp«ii©ltta?e*'.-m  'cpare  parts  sharply  po»#s  the  task  of  col- 
leat^ag  parts  a&d  e*aeuh&l#r  ;tahov*d  in  the  process  of  continuing  maintenance 
and  sending  thoee  whioh  c*u*  U  rebuilt  to  shops  of  the  aotor  vehicle  tr-ansnort 
enterprise*  or  to  special  mtmlv  pleats.  ^ 

;■  .  Majes?  ovethmtl  m!  s  ifter  vehicle  Ca**e*&ly)  As  intended  to  renew  the 
W$rW#gi :dufclf|g  the  procas*  of  operation.  The  quality  of  per- 
mmUtoi- ■*€&$?  G¥|-rfsaui  3&*t  provide  a  batween-overhaul  run  of  B0%  of  the 
]*!$■■»£■&  ftm  wzm  ml ci&  iiaeeegviy) ,  counting  the  fact  that  in  the  process 
Z*  symzm,  4rn  %®  *$im  «i  parts,  their  wear,  and  the  poorer  condition  of 

is  unavlcdsbie.  Worldwide  practice  in 

■  motor  V#icie  tea  .knows,  however,  that  wider  conditions  of  high 

&&&%&*£  *&£  of  the  paipts  in  aodtm 

ietssheiegy*  period-  of  eeeeablieS'  after  major  overhaul  is  no  lower 

iniiii  that  ©,f  am  e&®&. 

gMs.  repair  quality  must  also  become  a  uisaina  for  flue 

■  sates  vehicle  "enterprises . 

t  ef  .this  mission  say  be  achieved  eniv  when  the  technical 

to* Petite  present  in  motor  vehicle  repair  production  comepond 
the  lm%l  psesa&t  in  motor  vehicle  production.  This  is  possible  only  under 
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w>  conditions  of  erganisltion  of  industrial  major  overhaul  nuilt  at  the  enter*  ] 

prises  of  second  production  of  overhauled  products  with  e  sharp  increase  in  l 

ths  else  of  Motor  vehicle  repair  enterprises  and  their  narrow  specialisation  j 

for  overhaul  of  a  dttexiined  Bake  of  actor  vehicle. 

| 

The  Major  reasons  for  service  life  decrease  in  overhauled  components  and  | 

assemblies  ere;  . 

Unsatisfactory  washing  and  cleaning  of  the  part; 

Ch ungad  parts  tastily  fit  in  conparison  with  original ;  j 

Noa-observsnce  of  parts  holt  torque;  balance  norms,  and  weight  differences 
tsslgnad  by  the  plant.  J 

j 

The  basic  technical  requirements  for  sections  conducting  overhaul,  aside  , 

from  dependence  on  where  the  overhaul  is  performed,  must  be  the  following.  j 

The  sections  must  be  equipped  with  the  necessary  pullers,  mandrels,  attach-  r 

meats,  and  tools.  ; 

i 

During  disassembly,  it  is  necessary  to;  press  out  parts  with  pullers, 
drifts,  mandrels,  or  light  taps  wi'.h  a  copper  (wooden)  mallet;  carefully  remove 
inserts,  separating  them  from  theii  adjoining  surfaces;  maintain  Integrity  of 
paired  gears. 

The  dismttttler  must  know  tho  parts  subjected  to  punching  or  marking  by 
snother  means,  for  keeping  their  balance  or  observing  the  character  of  fit. 

I  i  With  defective  parts,  in  checking  their  technical  condition,  dirt,  scale, 

;  coke,  and  corrosion  should  be  carefully  cleaned  from  them.  Parts  control  begins 

with  a  careful  inspection.  Parts  2f  the  steering  mechanism  and  brake  drive 
suit  be  checked  for  absence  of  cracks  by  magnetic  defectoscopy. 

Before  assembly,  all  parts  must  arrive  for  assembly  free  from  dirt,  scale, 
or  coke. 

Oil  passages  must  be  cleaned  and  chocked. 

Painted  parts  hewing  a  damaged  lacquered  layer  mist  by  repainted.  Hie 
internal  hollows  of  the  cooling  system  on  the  surfaces  contacting  hot  water 
are  not  painted. 

Nicks,  burrs,  and  shallow  marks  must  He  smoothed,  and  defective  thvetds 
meat  be  repaired  (nicks  are  not  allowed  in  parts  which  may  be  stress  concentra¬ 
tors). 

All  cavities  of  the  lubricating  and  cooling  systems  must  be  checked  for 
tightness. 

Roller  bearings  may  be  used  without  exchange  if  they  satisfy  the  requirements 
for  the  technical  conditions  for  overhauled  bearings  of  GOST  6275-5?. 


I  \ 
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Working  edge*  of  packing  stall  must  not  have  breaks,  cracks ,  or  traces 
of  rubber  layer  separation.  Besides  this,  rubber  parts  tsust  not  hsve  evident 
sips  of  stretching. 

Fastening  parts  (bolts,  nuts,  pins)  oust  not  have  spoiled  threads  (store 
then  two  threads) . 

Only  new  lug  washers,  cotter  keys,  and  safety  wire  nay  be  used. 

Assembly  aust  take  place  under  conditions  providing  cleanliness  of  asseabled 
components.  The  assembly  sections  for  ccapononts  must  be  equipped  with  work 
benches  or  stands,  eliminating  component  aieeably  on  the  floor.  Assesfely  of 
parte  and  components  east  take  place  according  to  drawings  and  schematics  frost 
the  plant. 

During  engine  ssseebly,  soft  cloths  tnd  not  textile  rads  should  be  used 
for  wiping. 

During  assembly,  rubbing  surface?  of  parts  should  be  lubricated  with  clean 
oil.  It  is  recooawmdsd  that  all  inserts  except  those  specially  stipulated  bo 
lubricated  with  sealer  before  being  installed.  Seating  of  bushings,  seals  and 
bearing  rings  is  accomplished  with  special  mandrels.  During  tightening  of 
connections  which  are  backed  with  rubber  inserts,  excessive  force  should  not  be 
used,  or  tho  insert  will  be  ruined. 

Increased  assembly  accuracy  when  using  parts  with  wear  (within  allowable 
Units)  is  necessary  to  achieve  the  individual  coupled  detail  of  the  part. 


In  the  process  of  use,  various  defective  pans  having  ball  or  roller 
bearings  are  discovered.  The  most  characteristic  of  these  are  shown  in  Table  2*5. 

During  disassembly  of  the  part9,  force  during  bearing  pressing  must  be 
applied  to  tho  face  of  the  outside  race  (when  pressing  tho  bearing  from  tho  body) 
and  to  tut  face  of  the  inside  race  (whan  removing  the  bearing  from  a  shaft) . 

Forced  transmittal  through  the  rolling  body  or  through  tho  separators  is  not 
allowed. 

6#*ring»  removed  from  disassirabieo  parts  must  tv*  es?ui«lly  washed.  They 
are  considered  usefbl  for  repeated  installation  In  an  asseabled  pan  if  they 
correspond  to  the  requirements  of  GOST  627S-5?  for  bail  rad  roller  bearings. 

Use  of  bearing*  with  traces  of  corrosion,  bums,  creeks,  chips,  dents, 
lap  melon* ,  rad  other  mechanical  damage  on  the  easea&ly  or  working  surfaces 
of  the  ring  or  rotating  body  is  not  allowed. 

Searing  assembly  should  take-  place  so  that  during  ihc**  installation  m  a 
shaft,  praising  force  is  applied  to  the  inside  race,  rad  during  their  assembly 
in  a  body,  it  should  be  applied  to  the  outside  race. 
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Defect  symptom 

Defect  cause 

Excessively  high  temperature 
or  noise  during  operation  of 
the  part 

Overtightening  the  bearing  during 
adjustment;  absence  of  lubrication 
in  the  part;  bearing  misalignment; 
excessive  wear  or  destruction  of 
bearing  parts;  dirt  in  bearings. 

Throwing  of  lubrication  from 
the  part 

Wear  of  bearings;  damage  to  packing 
insulation;  excessive  lubrication; 
liquified  grease  duo  to  bearing 
overheating 

Table  2»S.  Symptoms  and  causes  of  bearing 

defects 


Hydraulic,  screw,  or  other  presses  are  used  for  pressing  bearings,  Assem¬ 
bly  tubes,  sockets,  mandrels,  and  insert  rings  are  used  as  attachments.  If 
unavoidable,  pressing  bearings  on  a  shaft  with  hexesor  blows  on  an  assembly  cup 
a 5  allowed.  Hammer  blows  on  the  bearing  ring  are  not  allowed. 

Normal  work  of  the  bearing  say  be  assured  only  * f  precise  coincidence  of 
the  ol§3  of  the  shaft  and  body  is  established. 

NU'iHgnsant  of  the  axes  will  cause  overloading  of  the  rotating  body  and 
premature  beering  breakdown.  Overtoiling  bearings  is  just  as  dangerous  as 
undertorquing  them. 

Tightening  i»*  bearings  and  bearing  assess lies  mist  be  accomplished  with 
special  care  so  a~  to  assure  their  Jong  and  proper  operation. 


If  I 
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Section  II.  Engines 


Chapter  j.  The  in-line  engine 


Layout 

Production  of  the  in-line  four-stroke  six-cylinder  carbureted  engine 
began  in  1947  with  the  ZIL-120  model,  and  then  the  ZIL-164,  ZIL-164A,  ZIL-157, 

»dn  ZIL-157K.  These  engines  were  installed  in  the  ZIl-150,  ZIL-1S1,  ZIL-164, 
ZIL-164A,  ZIL-157,  and  ZIL-157K  motor  vehicles  (Plates  3-1,  3-2,  3-3).  Basic 
data  on  the  ZIL-157K  engines  are  presented  in  Table  3-1. 

Beginning  in  1947,  the  engine  was  modernized  several  times.  In  particular, 
engine ,power  of  the  later  models  of  the  ZIL-157K  was  increased  to  109  hp  after 
installation  of  a  two-throat  carburetor  and  an  intake  manifold  with  separated 
Intake  chambers.  The  engine  serial  number  is  stamped  on  a  flat  surface  located 
on  the  left  side  of  the  cylinder  block  at  the  top  of  its  plane  opposite  the 
first  cylinder.  Additionally,  the  number  is  stamped  on  the  factory  plate 
located  on  the  right  side  of  the  driver's  seat  frame. 

Crankshaft  and  camshaft  mechani  ms 

The  cylinder  block  (Plate  3-4)  is  cast 'of  SCh  24-44  cast  iron  (DOST  1412-54). 
The  double  walls  of  the  block  form  the  water  jacket  along  the  entire  length  of 
the  cylinders.  For  equal  valve  seat  cooling,  a  brass  water  distributing  pipe 
is  installed  in  the  block.  * 

The  bell  housing  Is  cast  iron,  Roar  motor  mounts  are  cast  together  with 
the  bell  housing. 
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The  cylinder  h«sd  is  sad#  of  *n  aluminum  alloy.  Coaprassicm  chaster 

n  over  i  3  ear  between  separate  chaai 


displacement  Is  140. 5  c*3 
is  not  allowed. 


Deviation 


Spark  plug  holes  in  the  cylinder  head  have  a  thread  of  14  m  and  a  pitch  of 
1 .25  mm.  A  steel -asbestos  gasket  is  installed  between  the  head  and  block,  and 
the  smooth  side  of  the  gasket  should  be  against  the  head  during  assembly.  Somo 
engine  modifications  use  a  copper-asbestos  gasket . 

the  head  ia  fattened  to  the  cylinder  block  with  23  bolts  and  1  studs. 

Three  front  studs  are  also  used  to  fasten  on  the  compressor,  and  four  roar 
ones  are  used  for  fastening  the  attachment  to  lift  the  engine. 

The  pistons  ate  estt  of  an  aluminum  alloy.  A  label  is  placed  on  the 
top  of  aacb  piston:  dimensional  piston  group  according  to  skirt  disaster, 
weight  group  of  the  piston,  and  dimensional  group  of  tb«  piston  according  to 
piston  wrist  pen  hole.  Piston  dimensions  and  piston  ring  groove  profile  are 
shown  in  Plate  3-5. 

Wrist  pins  (Plate  3-6}  are  hoi lew  and  manufactured  of  low-careem  steel. 

Tho  exterior  surface  is  subjected  to  surface  tempering  with  high -frequency  cur¬ 
rent  to  a  depth  of  1. 0-3.0  ma. 
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Table  3-1.  Psraseter*  for  tig 
in-line  engine 


key:  a)  ptramaters 

bj  assent  of  parameter* 

c)  maximum  power  at  2600  tpe,  hp 

d)  power  at  2600  rpm  (according  to 
spa  governor) .  hp 


9)  saxieaiR  torque  at  5100-1400  vpm, 
kilogram  meters 

f)  cylinder  bore  end  piston  travel, 

am 

g)  caopreasion  ratio,  6.2* 

h)  displacement,  meters 


^  The  compression  ratio  of  export  engines  is  6.S. 
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ZI1.-1S7K  truck  engine 


(lie  piston  rings  (Plate  3-7)  are  cant  of  cast  iron,  alloyed  copper,  and 
ti.tum.um,  with  a  hardness  of  HRB  98-106.  The  middle  compression  ring  has  a 
groove  along  its  exterior  diameter,  and  the  top  compression  ring  has  a  groove 

■long  Its  interior  diameter. 

The  top  compression  ring  is  chromed 

Connecting  rods  (Plate  ?-8)  a"e  forged  steel,  with  an  I-shaped  section. 

The  crankshaft  is  a  steel  forging.  To  increase  wear  resistance,  the  crank¬ 
shaft  and  connecting  rod  beating  surfaces  are  subjected  to  surface  tempering 

with  high- frequenot  current  to  a  depth  of  2. 5-6. 5  mm. 

Surface  hardness  of  the  shaft  surfaces  after  tempering  is  HRC  52-62.  The 
crankshaft  is  balanced.  The  allowable  imbalance  is  not  grerter  than  150  gram 

cm. 


Imbalance  is  eliminated  by  drilling  holes  in  the  /.urface  face  from  the  side, 
of  the /.haft  crank.  Crankshaft  bearings,  main  and  connecting  rod,  are  equipped 
with  thin-walled  interchangeable  insorts,  made  of  bimetallic  bands.  As  an 
anti-friction  alloy,  the  Inserts  use  an  ATL-6-6  alloy  (antimony  5. 5-6. 5%;  tin 
5. 5 -6.5%;  lead  remainder). 

thickness  of  the  anti- friction  alloy  on  the  inner  side  of  the  insert  is 
0.230-0.305  mm  for  main  journals  and  0.180  °.30S  mm  for  connecting  rod  journals. 
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Plate  $«4.  Cylinder  block 


Plate  3-5.  Piston 
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Piet®  3-6.  Piston  wrist 


Plate  S*T.  Piston  rings 
a)  top  coa^maion  ting;  b)  oil 
rings  c)  specification  for  piston 
ring  repair  distension 


,  .  Profiles  os  the  csasehfeft  lobes  and-  eccentric  are  sheen  in  Plate  3«|0. 

the  shaft  is  Installed  in  the  cylinder  Mock  In  IWr  slidiig  hearing*  >hich 
are*  felsetslHe  hushing*  pressed  Into  reeanteei#*  la  the  block..  The  cm*hsft 
id  p«s?ntei  frtss  saving  i?i  *  loRfitusiifte.1  direct  ion  by  a  &m&*  fitted  on  it. 
a^S  faatfpM  by  tee  belts  to  ehlch  access  i*  g&ittad  through  hole*  in  the  ea»- 


th#  ssaai  c^sa&aft  §*er  (Plat*  5-12,  a)  is  steel. 


Ttss  ler-gs  caashaft  fear  (Plat#  5-12,  h)  is  nest  iron.  Psattmiag  of  the 
gs*r  o m>  the  camshaft  is  sheen  la  Plat*  3-13. 


PiftS*  3-12,  Camshaft  gear 

a)  crankshaft  gear 

b)  gear 


Platt  3-13.  Fastening  gear  onto 
csasheft 

t)  gaar  2)  lock  washer  S)  nut 
4}  key  S)  support  flange 
6)  spacing  ring  ?)  camshaft' 


In  all  instances  when  there  is  nut  Stable  wear,  visible  creeks ,  or  other 
*k«ssgc  on  the  rotting  surface  of  the  teal ,  and  also  in  cases  when  the  rubber 
af 'the  seel  i*  hardened  or  stretched,  the  seal  is  subject  to  replacement. 

Pear  on  the  bearing  surface  under  the  bracket  of  the  front  Motor  Mount  is 
allowed  to  *  diameter  of  91.65  cat. 

Velvet.  Intake  valves  (Plate  3-15)  are  manufactured  of  chroaed  steel. 

8*Had»t  valve*  ere  composite,  with  the  head  Manafaetured  of  heat-resistant 
chresdua^iSieon  steel,  and  the  n*u  welded  to  it  Manufactured  of  ehmalua 
a  feel.  Uxhaust  valves  for  engines  working  with  a  6.5  soMpression  ratio  ere 
stamped  Mid  one-piece  (of  steel  with  increased  heat  resistance) .  Valve  spring 


Table  3-2.  the  camshaft  provide*  the  following  phases1  ol  gas  distribution 

(Piste  3-11): 

ini.sk*  velve  opening . . . . . 12*30'  before  TDC 

Intake  valve  closing . . . 39*30'  after  8 DC 

Exhaust  valve  opening . . . 44*30'  before  BOC 

Exhaust  valve  closing. . . . . . 27*30'  after  TDC 


plates  are  fastened  with  a  thrust  lock.  As  ths  result  of  action  of  burning 
gsses»  corrosion,  shock  loads,  and  also  deposits  of  tart/  substances  iu  the 
process  of  operation  of  the  engine,  tightness  of  tho  working  surfaces  of  the 
valves  is  destroyed. 

Destruction  of  tho  velve  seal  with  proper  clearance  between  the  tappets 
and  valves  and  proper  work  of  the  carburetor  and  ignition  Is  discovered  by 
the  characteristic  of  pepping  froa  the  muffler  and  carburetor ;  the  engine  begins 
to  run  with  a  miss,  and  does  not  develop  full  power. 

The  valve  springs  are  steel  and  are  wound  out  of  wire  £65  G  steel) .  Valve 
tappets  and  guides.  The  tappets  are  steel  (Plate  3-16)  and  the  valve  guides 
are  cast  Iron,  node  in  the  form  of  two  removable  sections  for  each  of  the  six 
tappets. 

The  adjusting  bolt  1  of  tappet  3  is  installed  with  a  stop  nut  which 
fastens  the  bolt  in  any  position  determined  during  adjustment  of  the  clearance 
between  the  tappet  end  the  valve.  Suit  thread  dimensions  are  X  1.  In  case 
of  wear  on  the  working  surface  of  ths  holt  head,  it  is  polished  on  an  abrasive 
stun*.  Deviation  of  the  bolt  sphere  relative  to  its  threads  it  no  greater 
than  0.1  aa  or.  a  radius  of  S  we.  ftasr  m  the  spheiical  surface  of  the  tappet 
plate  sust  not  exceed  0.10  m,  and  wear  on  the  tappet  stem  must  be  no  greater 
than  0.04  m, 

the  intake  and  exhaust  nenlfolds  (Plate  3-17)  are  single  iron  castings 
with  a  central  upper  flings  for  mounting  of  the  carburetor  and  a  control  lower 
flange  for  connection  with  the  exhaust  gas  collector  pipe.  The  wan if aids  are 
intended  for  use  with  a  2-thrnt  casiuretor  with  separated  intake  ports  for  the 
front  three  and  the  back  throe  engine  cylinder*.  Contact  planes  of  both  mani¬ 
folds  and  the  gaskets  beneath  thee  are  identical  and  interchangeable. 


1  Angle#  of  gas  distribution  phases  eve  given  for  the  aoamnt  of  beginning  and 
end  of  closing  of  tho  valve' with  a  clearance  between  the  valve  and  tappet  of 
0.25  am. 
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Lubrication  system 

tit#  engine  lubrication  ayttem  (Plate  3- IS)  Is  coibifid.  Th#  engine  Is 
equipped  with  an  oil  radiator  (Pitt#  3-19)  and  a  two-soot? on  oil  pump  (Plate  3-20) 
whoa#  upper  section  supplies  the  engine  lubrication  system  and  whoa#  lower 
section  pumps  oil  to  the  radiator. 

The  min  and  connecting  rod  bearings  of  the  crankshaft,  camshaft  bearings, 
breaker  —  distributor  drive  shaft  end  camshaft  gs&r  are  lubricated  under 
pressure. 

Cylinder*,  piston  wrist  pins,  camshfft  lobes,  tappets,  and  valve  stems 
ore  lubi*t4ted  by  splashing. 

Oil  filtering  in  the  system  takes  place  sequentially  in  the  screen  filter 
of  the  posting  oil  pickup  17  (see  Plate  3-18)  of  the  puiq>  and  in  the  plate 
coarse  cleaning  filter.  Part  of  the  oil  (5-81),  besides  this,  passes  through 
the  fine  cleaning  filter  (Plate  3-21)  with  a  changeable  filtering  element  11. 

Working  pressure  in  the  lubricating  system  is  3-4  kg/cm2  ,  This  pressure 
is  sustained  with  a  spring  reduction  valve  located  in  the  body  of  the  oil  pump. 
Witn  proper  operation  of  the  reduction  valve,  oil  pressure  in  the  lubrication 
system  of  a  warm  engine  at  1000  crankshaft  revolutions  per  sinuto  must  be  no 
lower  than  2.5  kg/enr.  if  a  deviation  from  the  assigned  control  pressure  is 
observed  during  cheeking,  it  is  necessary  to  r**ove  the  reduction  valve  in  the 
assembly  end  check  the  condition  of  its  parts. 

The  oil  radiator  is  fastened  V  four  bolts  to  brackets  which  are  welded 
on  the  frame  of  the  water  radiator  louvres.  Removing  the  radiator  from  the 
truck,  it  is  necessary  to  wash  it  out  with  a  degreasing  solution  and  hot  water. 
Tightness  is  then  checked  with  air  at  t  pressure  of  4  kg/cm2  in  a  water  bath. 

An  observed  stream  Is  eliminated  by  soldering  with  light  solder.  Smell  holes 
in  the  radiator  body  are  eliminated  with  welding  and  consequent  cleaning,  block¬ 
age  of  tubes  is  allowed,  but  no  more  than  three. 
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Plate  3-19.  Oil  radiator  and  lines: 
i)  radiator  core  2)  t-conneetion 
3}  radiator  valve  4)  r»e§e  £}  oil  in¬ 
take  line  f>)  host  7)  oil  cutlet  lino 
S)  hose  clamp 
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PUt*  $-18.  Engine  lubrication  system: 

1)  oil  radiator  2)  oil  passage  to  front  camshaft  bearing  3)  opening  for 
oil  splashing  on  camshaft  gear  4}  oil  passage  to  support  flange  5)  oil  out* 
let  line  6)  oil  inlet  line  7)  main  oil  line  8)  oil  passage  in  crankshaft 
9)  oil  outlat  Hno  10)  oil  radiator  shut  off  valve  11)  oil  linos  to  com¬ 
pressor  12)  oil  passage  to  filters  13)  top  section  safety  valve  14)  top 
section  15)  bottom  section  16)  lower  section  intake  pipe  17)  upper  section 
floating  oil  pickup  18)  oil  pan  19)  dra^n  plug  20)  dip  stick  21)  cleaning 
plettes  of  coarse  cleaning  filter  22)  filtering  plates  of  filter  23)  filter 
lever  24)  oil  {Treasure  sending  switch  2S)  oil  passage  to  rear  cewshaft  bear¬ 
ing  26)  oil  pressure  indicator  27)  oil  filler  pipe  28)  oil  filter  body 
29)  filter  central  tubo  30)  fine  cleaning  filter  element  31)  oil  filter  by¬ 
peas  ball  valve  32)  upper  section  driven  gear  33)  upper  section  driving  gear 
341  lower  section  ball  by-pass  valve  35}  lower  section  driven  gear  36)  lower 

section  driving  gear 


Cooling  systems 

Th*  cooling  system  (Plate  3-22)  of  trucks  intended  for  work  in  temperate 
climatic  scats  is  closed,  vith  forced  Mquid  circulation.  Pressure  in  the 
engine  cooling  system  ia  automatically  regulated  by  valves  in  the  radiator  cap 
*30  may  reach  6.3  fcg/cs  .  At  this  pressure,  water  in  the  system  win  not  boil 
until  it  reaches  105  c. 
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PUt*  3-20.  Tke-ieeiion  oil  ptyap: 

1)  lower  lection  driving  gear  2)  lower 
•action  body  3}  eepsreting  plate 
4)  upper  lection  body  S)  pump  drive 
•haft  6)  upper  section  driving  gear 
7)  pusp  drive  gear  I)  lower  asset  I  an 
intake  pip#  9)  lower  section  by-pass 
velve  10)  floating  oil  pickup  11)  up¬ 
per  section  oil  line  12)  upper  section 
reduction  valve  S3)  lower  section  oil 
line  14)  driven  gear  shaft  s§)  lower 
section  driven  fear  10)  upper  section 
driven  gear 


Tractor- trucks  working  with  heavy  seal® trailers  snd  trucks  intended  for 
use  in  tropical  eUa&te*  are  also  equipped  with  a  closed  type  cooling  system 
vitn  forced  liquid  circuit  ion  end  introduction  of  e-oa^leaeafion  tank  into 
the  system. 

Pressure  In  the  systea  is  regulated  by  valves  in  th§  condensation  tank 
cap,  and  say  roach  0.6S  kg/as2.  With  this  pressure  in  ci»v  system  tho  water 
will  boil  at  114*€. 

the  condensation  tank  he*  a  V©1«&8  of  4  liter* ,  is  equipped  with  a  neck 
for  f&SfMing  Qte  cap  to  (Piste  3-23) ,  asd  has  a  valve  1  located  at  the  bottom 
part  0f  the  tank  for  rtleste  of  water.  The  tank  is  boltod  onto  the  cab  five* 
wail  bvaeath  the  angina  hood. 

iith  sax  increase  in  water  temperature  in  the  engine,  the  preseur#  in  the 
cooling  system  -increases t  and  part  of  the  water  is  converted  into  steam  which 
flows  along  pip#  3  to  the  condensation  tank  4,  in  which,  passing  through  a  layer 
of  water,  it  is  csmveriod  to  water. 
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Plate  3-21 «  Oil  filter  parts ! 

1,  7,  and  12}  gaskets  2)  filter  body 
S  and  14)  plugs  4)  backing  ring 
S  wd  10)  springs  6)  by-pass  valve  bowl 

8)  coaras  cleaning  filter  element 

9)  coarse  cleaning  handle  11}  fine 
cleaning  filter  element  IS)  filter  body 

cover 
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With  e  decrease  in  cooling  systas  temperature,  pressure  In  the  radiator 
decreases  and  a  vacuus  is  formed  in  the  top  radiator  tank,  as  live  result  of 
which  water  from  the  condensation  tank  Is  drawn  back  into  the  radiator.  Water 
level  in  the  condensation  tank  iherefar©  changes,  depending  on  the  cooling 
system  temperature,  and  it  should  not  be  filled  wove  than  half  way. 

The  heavy  duty  cooling  system  is  composed  of  a  four-row  radiator  with  a 
tight  rubber  plug  end  pipe  3  for  exhaust  of  steasi  into  the  condensation  tank. 

The  fen  pulley  nn  these  engines  ha*  a  smaller  disaster,  Increasing  the  nuss&er 
of  fan  revolution  and  increasing  the  effectiveness  of  the  cooling  system. 

The  water  puap,  fan,  theruysut ,  and  water  distribution  pipes  for  the 
cooling  systems  of  ail  in-line  engines  are  identical.  Louvres  are  not  installed 
on  trucks  intended  for  use  in  the  tropics. 


Plat*  5*22.  Engine  cooling  aysteai 
1)  radiator  *shaust  ho»e  2}  radiator  fattening 
trim  5)  fast  shroud  4)  louvre  fusioning  frase 
5)  louvre  flap  (i)  flap  asi»  7}  fan  end  water 
pu«p  drive  puiley  •)  radiator  pip#  9}  fan 
10}  louvr*  control  rod  11}  iouvr*  control  angle 
lever  12}  flap  drive  rod  IS)  radiator  intake 
pipe  14)  radiator  fillar  neck  IS)  pips  for 
carrying  cooling  liquid  fro*  heater  16)  hose 
for  carrying  cooling  liquid  froa  cor-pmaor 
head  hollow  la)  cylinder  head  pipe  19}  ther¬ 
mostat  2fl)  water  |n»jp  llj  eyHnd#?  hlook  weter 
jacket  22)  cylinder  hoed  water  jacket 
2$)  water  ^strihutifig  pipe  ?4)  cylinder  block 
water  jacket  Inspection  plate  25)  eah  heater 
26)  cooling  liquid  temperature  lending  switch 
.2?)  cooling  liquid  teeperature  indicator 
28}  vilvo  for  draining  liquid  from  water  jacket 
and  cylinder  head  29)  valve  for  draining  radiator 

liquid 
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Plate  5-23.  Connection  of 
ec>nd$n#*ti<m  tank  to  radiator: 
1)  radiator  2  and  5)  caps 
3)  pip#  fot  t  shotting  iteaa 
ffoa  radiator  tank  4)  eqn- 
dfeiieation  tank  6)  ex¬ 

haust  pipe  7}  drain  cock 
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Piute  3-24.  Radiator  cap: 

1)  filler  neck  2)  reloasj  valve 

5)  cap  body  4}  spring  supporting 
pl«*<>  5)  releeae  valve  plate 

6)  retu.a  yalve  spring  7)  raleese 
valve  spring  8)  stean  exhaust  pipe* 
9}  inlet  valve  cup  10)  inlet  val.s 


Ovor^low  pros  sure  *.n  the  cooling  syattsi  is  sutoaatiefiUy  regulated  by 
the  release  vsive  2  (Plate  3-*4)  of  the  cap,  which  is  installed  on  the  radiator 
filler  neck  in  the  first  case  (with  a  pressure  of  0.3  kg/en2} e  and  on  the 
neck  of  the  condensation  tank  4  (ae»  Plate  3-23)  In  the  second  case  (with  a 
pressure  of  0.6S  kg/ep2).  the  caps  tro  identically  constructed,  but  equipped 
with  different  aprings  7  (see  Plata  3-54}  in  the  release  velvos,  The  pressure 
for  which  tha  cap  is  regulated  ii  stamped  on  its  exterior  surface. 

The  air  inlet,  vaiva  10  of  the  tip  opens  and  connects  the  hollow  of  the 
radiator  with  tht  anaasphere  at  a  vaeua*  which  is  equal  to  0,01 -0,15  kg/css2. 

If  the  rubber  backing  ring  of  the  valve?  on  the  cap  Is  stisslng  or  daesges, 
the  cooling  spates  will  eesse  to  work  as  a  doted  one,  cooling  liquid  will  hoi] 
at  I00*C  and  angina  -overheating  will  occur  significantly  sooner.  In  this  case, 
the  cap  nhould  b»  replaced  with  a  new  one  or  its  sealing  ring  should  ha  replaced. 


The  cooling  *yst*«  themostfef  is  a  liquid  type  Installed  ia  pipa  3 
(Plat#  3-2$)  os  the  cylinder  head.  Valve1 4  of  ti#  th .  sostat  begins  to  open 
at  a  cool  ing  liquid  t  aspen  tyre  of  70  t  2*C.  At  a  liquid  temperature , 

the  be*  leer*-  it  In  a  eas^ryaased  position,  so  that  valve  4  of  the  ther*o*t «t  is 
closes,  at  th*  result  of  which  the  cooling  liquid  does  not  reach  the  radiator, 
kltfn  tolling  liquid  tetter  atom  reaches  higher  than  ?0  *  2*c.  th*  thewsostat 
feaUovf  btiihS  to  expand*  Sprung  valve  4.  At  a  teeparatgre  of  83  !  2*C,  the 
valve  4  is  fully  opened  (height  e?  valve  raising  is  nc-  lets  than  9  a») ,  so  that 
cooling  liquid  ftos  th*  cylinder  fteaiy  passes  to  tho  radiator. 
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i'-lftt.v  .5-2 5.  Schematic  of  thor- 
no^tf-t  ope ration: 

J)  cylinder  head  2)  thermostat 
hollows  5)  cylinder  heed  pipe 
l)  thermostat  valve  in  closed 
position  51  thermostat  valve  in 
open  position 


Plate  3-26.  Schematic  for 
checking  the  thermostat; 

1)  electric  hot  plate  2)  pan 
3)  thermometer  4)  valve  position 
at  the  end  of  opening  5)  valve 
position  at  the  beginning  of  open¬ 
ing  6)  thermostat 


Proper  operation  of  the  thermostat  can  be  checked  by  heating  It  in 
water  (Plate  3-26).  Upon  reaching  n  temperature  of  70  *  2*C,  she  valve  of 
a  properly  working  thermostat  must  begin  to  open.  The  thermostat  is  not  dis¬ 
assembled  and  repaired. 
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Th®  radiator  (Plates  3-27  *wd  3-28)  is  tubed ,  with  the  cooling  surface 
executed  either  la  ths  for#  of  pints?*  or  in  the  fora  of  «  corrugated  band 
0,06-0. 10  m  in  thickness,  sryaaged  in  serpentine  fashion.  The  radiator 
pipes  ars  Ksnufactured  of  teabac  (190)  [coppr-sine  alloy].  The  cooling  band 
(serpentine) ,  Hk®  the  cooling  plates  for  radiators  of  tractor-trucks  end 
truck?  shipped  to  countries  with  tropical  cliswtes,  ara  sumufactured  of  M2 
copper. 


Plate  5-29.  !f?ater  puap  with  fan 
i)  shaft  2)  conic  bushing  3)  washer 
4)  cottar  key  S)  nut  6)  woodruff 
key  V,  fan  8)  locking  ring 
n)  pulley  10)  bearir.  js  11)  grease 
nipple  12)  body  13)  thrust  washer 
14}  seal  cup  IS)  vanes  16)  spring 
17)  deflector  18)distanc@  bushing 


Tesing  of  the.  radiator  for  tightness  is  conducted  with  cosapressgd  eir 
in  a  water  bath  with  a  pressure  of  0.8  kg/cap  for  radiators  of  norms)  duty 
one  1 , S  kg/ cm-  for  radiators  for  troplrai  duty.  Upon  discovery  of  a  leak,  up 
to  five  tubes  are  allowed  to  be  closed  off. 

The  radiator  is  installed  in  .be  truck  in  a  seta!  fv&se.  to  which  are 
fast-snod  the  louvres,  radiator  housing,  soul  diffuser.  Connection  of  this 
entire  assembly  to  the  tn«"k  fraa*  is  accomplished  with  two  studs  welded  to 
th«  bottom  part,  of  the  radiator  frame,  with  rubber  cushions  nounted  on  thu*. 

The  water  pump  (Piatt  3-29)  Is  a  csntrifugel  one  producing  240  llter»/»ia 
at  2800  crurkshaft  rpa.  Thu  guar  r*toa  of  the  drive  pul*ey$  on  the  water 
pump  and  crankshaft  ate:  1.13  :  1  f,  r  standard  engines  and  1.2S  ;  i  for 
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Plato  3-28.  Radiator  with  fan 
shroud 


•agism  iatoadad  for  use  in  the  tropics 

tn  sh*  proems  of  angina  operation,  bearing  id,  th*  base  hole  undos?  the 
btsf&Rg  in  the  Ik#  12,  Jh».  fading  ist«i&ly  ag&  shaft  I  of  the  gjwflp  «««*  out, 
hater  f*a^  bastings  ate  fitted  with  pease.  rtoles^  providi-gf  lubrication  sad 
pxmaeti*:®  the  bearing*  ftoss  din  *ad  ceding  liquid  which  eight  teach  th*a. 


the  im  is  six  bi»M  end  installed  eh  the  frent  ftsa  of  the  water  pusag* 
•drive  |)«iley.  To  iaetesso  ashauat  of  heat  greatbs  radiator,  the  fan  is  en¬ 
cased  te  a  abroad  £4i £&««?•> ,  which  increased  speed  of  the  air  styes* 

passing  stems#  the  radiate#.-  IB#  ahr&ud  la  fastened  to  the  radiator  i'raae. 


Since  Dtcesfeer  t®#S*  to  Inemee  fan  effactivsae*#,  sera  efficient  fans, 
with  a  blade  in*tail$tien.  eagle  of  36"  iaatosd  of  $&*t  have  been  installed  on 
all  cruets,  end  tie  fan  shank  (differ)  has  bm$i  icnewhat  shortened. 

Hie  replecettsnt  f m  end  fan  shroud  ere  intar^anpable  with  the  old  ones. 


Technical 


Cheeking  of  §yi  inder  heed  fastening  Mi  fa  mi  Wsm  i*  reccwandec  to  be 
conducted  with  a  torque.  wrench  (Plate  S-S8)  »•  Tofspe.taust  be  within  the  limits 
t  10-12  hg  eaters  .  Cylinder  head  ml  and  bolt  tightening  should  be  aecow- 
plished  in  e  determined  se^uonce  (Pi etc-  S-Slj  on  a  cold  engine. 
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Plate  S-31,  Tor^ulng  sequence  for 
cylinder  h«*d  fastening  nuts 


Plate  5-30.  Stacking"  torque  on 
cylinder  h#&i  fastening  nuts 


|ce-.s  «  aww^*-(*vy*^  a.v«e-  »-f:  *  *n»*w  •  *  v  v  »  t;  v,»  *  *»g,  **•<-*»*  -V  -  ^  & 

firing'  order ;  (1-.MV  $*t-d) ,  •  Clearance  between  the  tappet*  and  valves  for  in¬ 
take  find  aaefesaet  valves  oust  be  0.20-0.25  §s  for  «ngln*$  with  a  -6.2  to  l  *ba- 
presMor?  ra>io,  e&i  XB»t  be  0 ,13.-0 . 2S  a«:fof  engines  with  a  6.5  to  l  co^ressl 
rati^« 


Plate  3-32.  Method  of  sotting  piston 
of  first  cylinder  at  top  dead  center: 
c)  with  a  sotting  rod  b)  with  laark  on 
flywheel  1)  setting  red  2  and  3)  mark', 
on  flywheel  and  c&se 

Key:  •  TOC 


Before  adjusting  clearance,  it  is  necessary  to; 

Disconnect  the  fuel  lino  froa  the  fUai  pump  to  the  carburetor,  restricting 
access  to  the  valve  boxes : 

Disconnect  the  crankcase  vent i let ion  pipe  end  s&>v«  it  to  the  side: 

Ufisorow  holts  fastening  the  valve  box  cover  *n<t  remove  the  cover  with  its 
gasket.  The  valve  box  cover  should  be  reaovod  carefully,  attempting  not 
to  assysge  the  seeling  gasket. 

Adjustasnt  of  intake  and  exhaust  valve  clearances  should  begin  with  the 
first  cylinder.  for  which  the  piston  is  set  at  TOC  ©«  the  compression  atrt-ko. 
with  a  setting  pin  or  according  to  Markings  ott  the  flywheel. 
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In  setting  the  mtaber  1  piston  at  toe,  unscrow  the  letting  fimger  1 
(Plats  3*52,  *)  end  Insert  Its  other  end  in  the  sum  hole.  Then,  turning 
the  crankshaft,  continue  until  the  end  coincides  with  the  hole  in  the  consheft 
ter.  After  setting  the  mafeer  I  piston  et  TOC,  scree  the  setting  pin  into 
:*  piece. 

In  setting  the  tutahor  I  piston  »t  TOC  by  the  Kirks  on  the  flywheel ,  the 
inspection  hole  cover  on  the  hell  housing  Must  he  open  so  that  the  flywheel 
ri»  Is  visible.  Turning  the  engine  crsr&sheft  with  s  lever,  the  nusber  i  piston 
le  set  et  TDC  when  the  T0C  math  3  (Piste  3 "32,  b)  on  the  flywheel  coincides 
with  «art  2  on  the  bell  Housing.  After  setting  the  first  cylinder  ot  TOC, 
close  the  inspection  hole  cover  end  fasten  it. 

Clearance  between  the  adjusting  bolts  of  the  tappets  end  the  velve  stems 
is  checked  with  &  leef  gauge  (Platt  3-33,  »).  If  the  clearance  is  outside  the 
assigned  limits,  it  must  be  adjusted.  An  adjustment  is  performed  in  this  way: 

Holding  the  tappet  with  one  wrench  on  its  flats,  free  the  tappet  adjusting 
bolt  stop  nut  with  another  wrench; 

Stilt  holding  the  tappet,  turn  the  tappet  adjusting  bolt  until  the  required 
clearance  is  attained; 

Keying  the  tappet  adjusting  bolt  with  one  wrench  and  the  tappet  with 
another,  tighten  the  stop  nut  with  third  wrench  (Plate  3-33,  b). 


milter 
0§|S.-'6!f>. 


Plat#  3-SS.  Adjustment  of  valve  clearance: 

a)  checking  clearance  with  leaf  gauge 

b)  adjusting  clearance  and  tightening  atop 


After  adjuring  the  valve*  et  the  first  cylinder,  it  U  necessary  to 
adjust  the  regaining  valvwrio  she  st&e  «am;*r  sad  replace  the  •engine  parts 


moved  before  v*iv*  adjustment. 

Start  the  engiae  and  listen  to  its  operation.  the  warmed  engine  suit 
work  without  valve  noise,  “cou$i»g"  free  the  carburetor  and  "backfiring’*  from 
the  nufflar. 

Checking  coapmsion  in  the  engine  cylinders.  Compression  in  the  engine 
cylinders  (pleasure  of  compression)  lowers  according  to  the  amount  of  wear  on 
the  piston  rings  end  cylinder  walls. 

tha  normal  amount  of  compression  in  the  cylinders  of  a  ware  engine  oust  be 
!f<thin  the  Hiatts  of  6.0*4.®  ka/ca2.  Compression  .eduction  in  the  process  of 
the  engine's  operation  is  allowed  to  S.s-e.o  uk/ca2  sor  an  in-line  engine. 

The  difference  between  compression  readings  for  separate  cylinders  Must 
not  emceed  0.7-1 .0  kg/m*. 

Cospremsio n  is  taken  on  a  ware  engine.  To  check  compression,  it  is  nec¬ 
essary  to: 

Clean  out  the  dirt  collected  in  the  spark  plug  depression; 

Disconnect  the  spark  plug  lead  and  unscrew  it ; 

Open  the  carburetor  throttle  and  choke  fully; 

Insert  the  rubber  tip  of  the  compression  gauge  hose  in  the  spark  plug 
hole  of  the  first  cylinder  and  press  it  in  tightly; 

Rotate  the  crankshaft  with  the  starter  several  tieaa,  <»o  the  compression 
gauge  fixes  the  maximum  pressure  in  the  cylinder; 

Remove  the  rubber  compression  gauge  tip  fro*  the  spark  plug  hole,  take 
the  reading,  and  open  the  compression  gauge  release  valve  to  release  air; 

Repeat  'he  operation  for  the- reaaining  cylinders. 

With  a  difference  in  pressure  greeter  than  0.721.0  k«/w»2,  pour  2Q-7S 
cubic  os  of  fresh  oil  into  the  cylinder  with  the  lower  coup  res  sie.i  and  repeat 
the  compression  check.  If  the  compression  reeding  rises,  this  show?  the 
presence  of  uir  leakage  around  tha  piston  rings,  if  the  amount  of  compression 
after  pouring  oil  in  the  cylinder  regains  the  same  as  the  reeding  without  oil, 
this  points  to  leaks  between  the  valves  end  seats  or  valve  burning, 

Peeking  the  course  cleaning  oil  filter.  It  is  necessary  to  clean  the 
filter  platew  daily,  turning  the  hind! e  three  to  four  rotations  (Plate  3-34) , 

Yh©  filter  should  be  cleaned  with  the  engine  fully  wars.  Use  of  an  extension 
lever  to  ease  turning  of  the  filter  handle  is  prohibited.  If  the  filter  handle 
Is  difficult  to  rms  ike  cover  bolts  wust  be  removed,  and  the  filter  removed 
mi  washed  in  Im  %$w> 

When  changing  the  oil  in  the  engine  evankeajM?,-  tha  fine  cleaning  filter 
element  should  b*  changed  is  reside  should  be  reaoved  from  the  filter  body 
fey  sisatfewitig  the  plug  with  a  wrench  (Plate  ttfor#  install  at  ion,  the 

tm  filter  atimmt  m»t  be  blown  off  with  compressed  air  to  remove  pieces  of 
hair,  sad  dust  which  settle  between  the  esndbourd  pittos  and  would 
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dog  oil  Unas  in  th*  future. 


Plato  2  54.  Cleaning  the  come  Plata  3-55.  Removing  the  oil 

cleaning  oil  filter  blades  filter  bod/  drain  plug 


After  changing  the  filter  element,  oil  level  in  the  crankcase  should  be 
checked  end  should  be  topped  up  if  necessary.  The  fine  cleaning  filter 
cover  bolts  must  he  tightened  gradually,  criss-cross,  so  as  to  eliminate  mis¬ 
aligning  the  cover  and  breaking  its  ears. 

Adding  and  changing  oil  in  the  engine,  before  adding  oil  to  the  engine, 
it  is  necessary  to  cheek  the  oil  level  in  the  crankcase.  To  check  the  oli 
level,  it  is  necessary  to  stop  the  engine,  wait  a  few  minutes  while  the  oil 
drains  down,  remove  end  wipe  the  oil  dipatick,  insert  it  to  the  stop,  and  re¬ 
lieve  it  again.  Oil  level  is  determined  according  to  narks  cm  the  dipstick. 

Oil  must  be  (with  full  oil  filters)  at  the  level  of  the  upper  4/4  mark  on  the 
oil  dipatick.  If  the  oil  is  located  on  the  2/4  mark,  it  is  necessary  to  add. 

When  changing  the  oil  in  the  engine  crankcase,  the  used  oil  is  drained 
while  the  engine  is  still  wans,  Hot  oil  flows  easily  and  washes  dirt  from  the 
crankcase  wall*.  The  drain  jlua  magnet  should  be  cleaned.  Th#  fine  cleaning 
oil  filter  element  should  be  /hanged  simultaneously  with  changing  tho  oil. 

Fresh  oil  is  poured  in  through  the  filler  neck.  After'  filling  tho  crank- 
caste  with  oil,  it  is  necessary  to  run  the  engine  for  &  short  time  to  fill  the 
lubrication  system,  then  stop  it  end  check  the  oil  level  on  the  dipstick. 

Th#  crankcase  air  ventilation  filter  must  be  serviced  at  the  $mt  time 
that  tho  engine  eras* case  oil  is  changed.  Before  servicing  the  ventilation 
filter,  the  case  should  b»  disassembled,  cleaned,  end  carefully  washed  with 
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gasoline  or  kerosene. 

In  servicing  the  filter,  pour  oil  used  for  the  engine  Into  a  dish,  place 
the  filter  screen  half  way  Into  the  oil,  remove  it  and  hold  it  for  ?-10  sec¬ 
onds  with  the  wetted  end  down,  then  shake  it  and  piece  the  screen  in  the  filter 
body  with  the  wetted  end  up.  After  servicing  the  filter,  instill  the  filter 
cover  in  its  place. 

The  cooling  system.  During  technical  service,  check  the  water  level  in 
the  radiator,  which  must  be  40  m  below  the  upper  edge  of  the  filler  ne^fc,  or 
70-80  wa  lower  for  anti -freezing  liquid.  Clean  and  soft  water  is  recouttended 
for  the  eyetem. 

During  hard  freezing,  it  is  necessary  to  ware  the  radiator  using  wanting 
jackets  on  ths  radiator  houniu#  on  the  engine  hood.  Working  e  cold  engine 
leads  to  its  intensive  wear. 

During  hard  freezes,  It  is  recoaeended  thet  the  systoa  be  filled  with 
anti-freeie.  The  most  widely  used  and  relleble  anti-freese  is  type  40  (COST 
159*52} ,  which  freezes  st  a  teaperature  of  <40*f.  Anti-freexe  is  poison,  and 
it  is  therefore  necessary  no  observe  safety  when  handling  it.  During 

Winter,  the  cooling  system  should  be  filled  with  hot  water,  with  the  valves 
open.  The  valves  should  be  closed  as  soon  as  ware  water  begins  to  flow  from  them. 
Starting  the  engine  without  cooling  liquid  Is  not  allowable,  in  that  pouring 
sold  water  into  a  va&a  engine  may  cause  cracks  in  the  walls  of  the  cylinder 
block  and  head.  The  condition  of  the  radiator  plug  valves  should  be  periodically 
checked  and  the  condition  of  all  gaskets  should  b$  systematically  observed, 
not  allowing  liquid  leeks  from  the  cooling  system. 

Ihe  condensation  task  should  be  fillsd  to  only  half  its  volume  (2  liters), 
me  radiator  must  be  periodically  washed  through  from  the  outside  with  warm 
water,  cleaning  dust,  dirt,  and  oil  from  it,  and  then  blown  out  with  compressed 
air.  Special  attention  should  be  paid  to  the  radiator  during  operation  of  the 
truck  on  dire  or  dusty  roads. 

If  “hard”  water  is  used  for  engine  cooling,  seal®  will  bo  formed  in  the 
cooling  system.  If  scale  is  formed,  or  also  if  a  significant  quantity  of 
coriuiics  products  is  observed  in  th*  water,  the  engine  cooling  system  should 
be  cleaned.  It  is  reee*s»nded  that  the  ending  system  be  cleaned  once  per 
year  (preferably  in  Spring). 

It  is  recommended  that  scale  be  removed  from  the  engine  cooling  system 
in  tha  following  manner.  To  clean  the  coaling  systes,  fill  the  radiator  with 
•  solution  of  approximately  20  grass  of  industrial  Trilon  per  liter  of  water.. 
Aster  the  truck  has  hern  worked  for  one  day  (no  less  than  6-7  hours) ,  the 
spent  solution  is  drained  and  the  system  is  filled  with  a  fresh  one.  Cleaning 
continue*  for  4*S  days.  After  completion  of  cleaning,  the  cooling  system  is 
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filled  with  *  solution  of  1  grata*  of  Triion  per  lit*?  of  water,  the  system 
my  also  be  cleaned  by  adding  hexameth  (sodiua  hexaaethyiphoaphaie) .  Tht  doe* 
is  5-6  mu  par  liter  of  weter* 

When  flushing  the  cooliug  syetei  with  water,  the  sequence  of  operations 
1»  as  follows.  First  flush  thr  cylinder  block  water  jacket  mi  then  the  radiator 
separately  In  the  direction  opposite  water  eir»  Nation  In  the  engine.  The  wafer 
hosts  Bust  be  moved  to  flush  the  cooling  systee.  Remove  the  thermostat  pipe 
mi  take  out  the  thermostat.  Install  the  pipe,  after  which  water  at  a  pressure 
of  2«S  feg/os2  is  directed  into  the  thermostat  pipe.  During  this,  the  drain 
valves  gust  be  open.  Flushing  oust  continue  until  alow  water  flows  from  the 
water  puaip  pipe  and  the  drain  valves.  After  flushing,  drain  the  water  fros 
the  engine.  The  radiator  is  ftuaMi  separately.  Water  under  pressure  is 
directed  into  the  bottom  pipe  of  the  radiator  and  flows  out  through  the  top 
pipe.  The  radiator  cap  iui  be  closed.  After  the  draining  water  becomes  per¬ 
fectly  clear,  install  the  water  hoses  connecting  the  engine  to  the  radiator  and 

‘  close  the  drain  valves. 

»  * 
i 

Before  greasing  the  water  pu*p  bearings,  it  is  necessary  to  clean  dust  and 
dirt  fvOB  the  lubricating  point  and  unscrew  the  plug  from  the  control  opening. 

{  Grease  is  inserted  with  a  grease  gun  through  the  grease  nipple  until  all  the 
old  grease  is  forced  out  end  fresh  grease  appear*  fro»  the  control  opening 
!  (Plate  S-Sd) . 

After  greasing  the  bearings,  the  plug  is  screwed  into  its  place. 

!  the  drive  belt*  of  the  fan,  generator,  mi  compressor,  require  periodic 

;  checking  of  th*U  tension  (Plate  3-37) .  They  nust  be  tight  enough  so  that 

under  a  fore*  of  S-4  kg,  lateral  deflection  of  the  belt  does  not  exceed  10-15  «sa 
for  the  ct*$r«esor  drive  belt  and  15-20  m  for  the  generator  drive  belt. 

Checking  the  amount  of  belt  deflection  is  shown  In  Plate  5-38. 

Tightening  the  generator  belt  is  accomplished  by  moving  the  generator,  mi 
tightening  the  eoe^ressor  bolt  is  aeeasqtHshod  by  moving  the  compressor. 


Plate  S-SO.  Grossing  water  p&ap  bearing* 
-*86- 
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Plate  S-37.  Checking  drive  belt  ten¬ 
sion: 

1)  crankshaft  pulley  2)  compressor 
pulley  3)  water  puap  pulley  4)  gen¬ 
erator  pulley 


Disassembly  and  AseemMy 
Retaoving  the  power  unit 

The  power  unit  (engine,  clutch,  and  transmission)  is  easy  to  remove  if 

the  truck  is  parked  on  an  inspection  pit.  This  provides  the  beat  access  to 

parts  underneath.  Weight  of  ths  power  unit  is  over  O.S  tons,  and  therefore 
for  its  removal  it  i«  necessary  to  use  a  hoist  aachenis*  with  corresponding 
load  capacity  and  having  a  height  to  the  hook  of  no  less  than  2  waters. 

Before  resaving  the  power  unit,  it  is  necessary  to  drain  the  water  fro# 

the  cooling  system;  it  is  also  desirable  to  drain  the  oil  from  tha  engine 
crankcase  and  fro«  tha  transmission.  It  is  recommended  that  ssall  parts  removed 
fro*  the  truck  bo  collected  in  a  separate  can,  and  during  disconnection  of 
wires,  screw*  and  nuts  should  bo  screwed  into  place  by  hand. 

Before  moving  the  power  unit  from  the  truck,  it  is  necessary  to  perform 
the  following  preparation  tasks: 

Keesove  the  hood,  together  with  the  hood  letch,  also  disconnecting  the 
electric  systes  wire  fro*  the  fixtures  and  transfer  blocks; 

Disconnect  the  storage  battery,  removing  the  starter  wire; 

Disconnect  the  ground  cable,  unscrewing  one  cylinder  hood  fastening  bolt; 

Remove  iho  connecting  hosos  of  the  cooling  systes  radiator  and  heater,  and 
disconnect  the  oil  radiator  hoses; 

8e*ove  the  radiator  louvres*  drive  rod.  free  the  radiator  fastening  ami 
remove  it  together  with  the  jacket,  end  tvseve  the  radiator  hanger 
cushions; 

Disconnect  the  carburetor  linkage  rod  end  the  throttle  and  choke  cables 
and  reasevo  the  throttle  return  springs; 

l&serew  the  fastening  bolt*  of  the  bracket  and  remove  it  from  the  clutch 
housing; 
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Plata  3-58.  Checking  and  adjusting 
fan  and  generator  drive  bait  tension: 

a)  checking  belt  tension 

b)  changing  belt  «*n§io*  «r*d  tightening 

nut 


Disconnect  the  fuel  Una  connecting  the  fuel  tank  and  pump,  and  the  air 
Una  running  Cke  the  compressor  head  to  the  pressure  regulator  and  to 
the  eir  tank; 

Disconnect  the  ©shaust  collector  pipe  from  the  exhaust  manifold; 

Remove  the  inspection  plate  in  the  cab  over  the  transmission; 

Uheerev  the  tysnssissi^n  cover  fastening  bolts  ar.d  remove  the  cover  to¬ 
gether  with  the  shift  lever; 

Cover  Che  transmission  with  a  previously  prepared  piece  of  cardboard, 
fastening  it  with  two  or  three  bolts  to  prevent  foreign  object#  and 
dust  from  falling  into  the  transmission; 

Disconnect  and  remove  the  handbrake  lever,  the  clutch  pedal  adjusting  rod, 
and  the  handbrake  drive  tod; 

Pro#  the  bolts  of  the  front  motor  mounts,  of  St#  two  rear  mount#,  end  also 
the  engine  brace  rod  fastening; 

UUBcifew  the  nuts  end  disconnect  the  propeller  s'* aft  flange,  and  unscrew 
the  *peedosat*r  drive  sleeve; 

Disconnect  the  transfer  case  control  rod.  if  the  truck  has  a  winch,  it 
is  necessary  to  disconnect  the  universal  shaft  froa  the  power  take-off 
box  and  remove  its  slotted  cover. 


To  reiov©  the  power  unit  froa  the  truck,  It  is  necessary  to  fasten  a 
IP-16559  hanger  {Plate  3-59)  on  the  extended  cylinder  head  studs,  fasten  the 
hook  of  the  hoist  installation  info  the  hanger  ring,  earoftilly  raise  the  power 
unit,  sove  it  forward  and  up,  and  let  it  on  a  stand  or  carriage.  Rescue  the 
Motor  Mount  cushions  froa  the  fraae  cross  senber. 


Engine  Disasssably 


Before  disassembling  the  engine,  it  is  necessary  to  clean  the  dirt  and 
oil  Cross  *. ,  wash  it  with  hot  water,  kerosene,  or  a  degreasing  solution,  and 
blow  it  dry  with  compressed  air. 


Plate  3-39.  Haiiger  for  reswving 
power  unit 


Plate  3-40.  Model  2164  portable 
stand  for  engine  disassembly 


A  GARS  aedel  2164  portsble  stand  {Plate  3-40)  or  a  carrying  stand  should 
be  used,  for  engine  disassembly.  Per  installing  the  engine  on  the  aland,  It  is 
necessary  to  remove  the  oil  filter  body,  and  fasten  the  engine  to  the  Hand  with 
bolts  sc tewed  into  the  threaded  holes  for  fastening  the  filter  body* 

to  engine  on  the  UAfcG  Hard  say  bo  rotated  aroung  t  horizontal  axis  and 
fixed  in  any  convenient  position  for  its  disassembly  and  assembly.  The  stand 
is  equipped  with  wheels.  A  braking  sechaaU*  he*  fcuen  provided  fot  the  front 
wheels  of  the  stead.  Tha  rear  wheels  of  the  stand  Srs  castor*.  Tho  engine  1* 
turned  on  tha  stand  with  *  vora  reduction  gear  and  i&nusl  drive,  Th»  mesImub 
force  applied  to  the  drive  crank  i»  16  kg. 


using  a  stand  without  the  Moving  Mechanise  for  engine  dieassosaly, 
it  is  necessary  to  fasten  she  engine  by  its  front  oars  with  screw  clasps  end 
fix  the  rear  Motor  aouats  to  the  stand  trasse  with  special  studs.  In  this  case, 
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it  it  not  ntct»*a*y  to  remove  the  filter  body,  Rotation  of  the  engine  on  the 
itfthd  ii  aacowpliihwi  aaauaUy  around  a  horizontal  axle .  the  engine  nay  be 
fixed  In  *  position  convenient  for  it*  disassembly  by  an  installing  pin  and  a 
hole  in  the  axle  fiaivge,  ^ihaniaed  tool:  and  attachments  should  be  used  for 
engine  disasaeabiy, 

During  engine  (Si§£ftswUy,  worn- in  assembly  surfaces  of  parts  capable 
of  future  usa  without  repair  should  be  protected.  Parts  and  standards  reeoved 
froa  the  engine  should  be  placed  on  a  rack  or  in  a  prepared  can  in  whicn  they 
are  checked  and  deficiencies  are  eliminated  after  washing  so  that  they  say  bo 
returned  for  asseabiy, 

When  diSMseifcUng  an  engine  which  operates  on  ethylated  gasoline,  safety 
measures  should  be  observed, 

Engine  parts  are  interchangeable  (although  so«e  require  individual  fitting 
when  assembling  the  parts)  end  allow  their  non-individual  replacement.  Excep¬ 
tions  t@  this  are  the  connecting  rod  caps  and  the  main  bearing  caps.  The 
former  are  machined  in  assembly  with  the  connecting  rods,  and  the  latte*'  are 
Un«  bored  together  with  the  cylinder  block,  the  connecting  rods  and  their 
caps  during  assembly  at  the  plant  are  stamped  with  numbers  corresponding  to 
their  cylinder  number,  and  the  «*in  bearing  caps  are  steeped  with  numbers 
corresponding  to  tholr  order  in  the  block.  The  ar.gino  east  be  disassembled  in 
the  following  order: 

IStscrew  the  transmission  fastening  bolts  with  a  box  and  wrench,  separate  it 
from  the  clutch  housing  with  an  assembly  spade  snd,  rocking  it,  remove 
the  transmission  with  a  danger  (Plate  5-41)  and  drawbar; 

Disconnect  the  plates  leading  from  the  air  filter  to  the  compressor  and 
to  the  valve  cover,  disconnect  the  brace,  unscrew  the  top  wing  nut  and 
remove  the  air  filter; 

Disconnect  the  fuel  lino  and  the  vacuum  line  to  the  ignition  vacuum  ad- 
vanes,  free  the  fastening  nuts  and  remove  the  carburetor  from  the  engino, 
and  remove  the  insulating  snd  hacking  gaskets;  when  unscrewing  the 
fastening  nuts  of  the  fuel  tinea,  it  is  necessary  to  use  two  wrench#* 
to  protect  thsia  fro#  dosage.  One  of  the  wrenches  prwvenes  the  sleove 
from  turning  and  the  other  unscrews  the  culler  nut; 

Disconnect  the  oil  lines  and  water  hoses  of  the  compressor,  remove  the 
fastening  nuts  of  the  compressor  and  remove  It  from  the  engine.  When 
disconnecting  the  compressor  oil  lines,  it  is  aUo  neceasary  to  use 
two  wrenches; 

itoscrew  tin  bolts  fastening  the  'make  snd  the  oxhaust  aa.nl folds  and  re¬ 
move  them  together  with  thf.  g&?ket ;  the  emit  fold  bolt*  should  be  un- 
screwed  wish  *  socket  *r*hci»  «, Plate  5-43) ; 

Uriserew  the  fastening  bolt  of  the  ignition  ceil  and  raeave  it; 

Be  for#  removing  the  distributor,  the  tens  toning  scra«  (Platt*  5-45,  a) 
should  b*  loosened,  aft at  which  the  distributor  is  removed; 

Unscrew  the  bolts  and  remove  the  tiwing  adjustment  piste  (Plate  S-4S,  b); 

Unscrew  the  atop  screw  ef  tho  distributor  drive  abaft  (Plata  5-45,  c)  and 
remove  the  shaft  frua  its  receptacle  (Plate  5-45,  4) ; 


Plate  3*42.  Removal  of  intake  and  exhaust 
sxni folds 

Plate  3*41  (left):  TtORsairsion  hanger 


Unacre*  the  spark  plugs  from  the  cylinder 

head; 

Ssr^y  cylinder  hood  removal  levers  into 
second  and  fifth  spark  plug  holes; 

Unscrew  bolts  end  nuts  of  cylinder  head 
fastening  studs; 

Unscrew  bolts  fastening  the  water  outlet 
pipe  to  the  cylinder  heed; 

Remove  the  pipe  with  the  steaij  gasket  and 
thersiostat; 

Unscrew  the  water  connecting  pipe  to  the 
compressor  and  the  water  valve  to  the 
hotter  from  the  cylinder  head; 

Rsneva  the  cylinder  head  from- the  block,  attempting  to  avoid  aisaiignaent 
and  daasge  to  the  gaskets; 

$W»ve  the  bolts  3«44,  g)  fastening  the  valv;  covers ,  remove  both 

covers  with  the  belt;  and  ring  seals;  if  the  ring  gaskets  are  malted 
onto  the  block,  they  wust  be  carefully  separated  froc  the  cylinder  block 
surface  with  «  scr^wdrivev  or  sharp  knife; 

Unscrew  the  bolts  end  remove  thy  oil  filter  body  with  Its  gasket,  wiser** 
the  water  temperature  sending  switch  and  the  oil  pressure  sending  switch; 

Loosen  the  plate  tension  bolt,  resev*  the  drive  belt  from  the  generator, 
unscrew  the  fastening  bolts  and  reabve  th«  .generator; 

Uasefw  the  fustming  nuts  of  the  fu«l  pusrp  and  remove  the  p«sp  with  at* 
gsasnt; 

Unscrew  the  scam*  fastening  holts  snd,  moving  it  free  the  receptacle  in 
the  clutch  hooting,  remove  the  starter  fro*  tli#  engine; 

Rieove  th#  drive  bait  from  the  fas,  yn*e raw  the  fastening  he its  of  the  fan 
pu*p  end  remove  th*  fan  and  water  p\m  with  its  gasket : 

for  removal  of  the  tappet  guiding  srctie.ns,  unetrs*  the  belts  {H-ata  5-44 , 
b)  fattening  each  section,  and  »***gvf  the  front  si>d  tea?  eeetton*  and 
tappet*  a*  asseahiiee  with  an  attest ly  spade A  she***  in  fiat*  1»44,  c;  . 

Hark  th*  valves  with  a  jmneh  or  writ*  on  str-S  oka  of  %hm  ttsai.r  fusefcsr 
according  to  order;  install  device  JSP.T0I  on  the  cylinder  y-'o«h 
(Plate  3-44}  and,  turning  the  p»U#r  tertv*.  the  vulva 

spring,  remove  the  key*  (fiats  3« *<*,$!  and  the  with  the  valve 

piste;  release  th#  device,  remov*  it  $tm  the  block,  oho  jstmi 
the  valve  fro*  th*  valve  guida,  rs?h  w*i*«  ftm  th*  s&$|hv  Is 


p 


was 


•^-s'r  ^c'.  ,sv^  V- 


MISS 


Piste  S“45.  H#aova*  of  distributor 
and  its  drive;  s)  loosening  the 
tension  bolt  of  the  distributor 
b)  unseeing  tiding 
adjustment  pi »te  bolts;  t)  loosening 
stop  out  a«4  unscrewing  fastening 
bolt  of  drive  shaft;  d)  rescuing 
drive  shaft 


the  seise  wav; 

Ret at*  the  engine  on  the  jtsud  ttoss  side  up,  re save  the  belts  Tastes 
the  clutch  housing  cover  and  '  neve  it, 

Kaseva  t’  *  bolts  fastening  the  oil  pan,  resov*  it  together  with  its  g> 
seperefing  it  with  a  scr^-drivji  or  knife; 

To  refcav*  the  tvo- auction  oil  casts;  it  is  accessary  to  br*«w  the-  s*l 
fi**t*ain$  the  wo  &U  lines  (Piste  3-45}  and  the  holts  fastening  - 
oil  pusp  body,  end  reaove  the  pua$>  with  the  gaskets; 

Fa  reasv*  the  eaa  g#.*y  covs?,  drive  down  the  ratchet  washer,  .«-.$<?. rev  : 
rat chat .  rw*>ve  th*  washer ;  t%mv  the  crankshaft  pulley  end  the  fn 
actor  aftunt  bracket ;  the  pulley  is  r#a»ved  with  the  two  bolts 
(Plate  5-4e,  a}  iiitvnds-d  tor  fas t o;> x !vg  the  •:«r.shsft  goar  cover .  or  * 
8  puller  (Piste  3-46,  b' ,  or  with  s  *o4tl  249-f  ruUer,  s->\.A-n  u, 
Piste  3-4?. 


? Sifc  TSrirr 


■S-  ■  _  ... 
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Piet®  3-46.  Reaovel  of  the  tiding  goer  cover:  a)  reaeval  of 
the  crankihaft  polity  with  pulling  fcolta;  b)  reisovtl  of  the 
pulley  with  a  puller  c)  w$ crewing  the  cover  fastening  bolts 


m 


mj&te,- 


tli*  belts  {se«-9$«te  3*46,  e) 


the^sst  gist  saver, 

imami  ;tho.  bracket  0  the  angina  fa*¥*«ltig  bteee  fepti&y  with  the 
s^ve  t^eawtoaft  par  cover*  tsying  petite  damage  the 
out  the  cs@sl%ft£t  pulley  hoy,  ths  sovt t  gasket 

wa&Rff;  ...^‘ 

Sv»nectirig  red  nsf»  with  tilers  end  a  screwdriver! 

UtyM$^£h$  competing  tiwi  ca^-W^#s  ready*  flit  caps  together  with  the  la- 
a  em  and  gaahetis  bafjsg*  rtevittg  the  'csps,  it  li  necessary  to  cheek 
the  p?#*ace  of  aafks  on  fts#  indieetiog  the.  wplrieal  order  of  their 
cyiMNrs,  &ad  if  the  ere  absent,  mark  the  cylinder  musters  on 


Drive  tfet- piston  and  cMntctiog  s»d  £r©»  the  cylinder  as  an  assess*  ly;  the 
had  tod  ssuef  bo  driven  froa  tha  cylinder  carefully,  observing 
Chit  ths  cylinder  wail  finish  is  not  damaged  by  the  edges  of  the  big  end 
0  the  eosmectisig  sod.  h  seethed  of  drawing  the  pistons  from  the  cylinders 
is  Shown  in  Plat©  3  *>4$; 

Before  removing  the  stain  bearing  caps  *  chock  for  presence  of  mn&ers  on 
thsss.  unscrow  the  cap  fastening  bolts,  and  rcatevs  the  caps  and  their 


While  reliving  the  rear  stain  bearing  cap,  it  i%  necessary  to  ««»  the 
40P-14&2  puller  as  Shbwn  in  Plate  3-49,  a.  Wham  &!!  sain  bearing  caps 
have  beam  f«*ev«4»  the  masher  six  connecting  red  bearing  journal  is 
graspsu  by  a  special  grapple,  who  hook  of  the  hoist  is  raised  arid  the 
shaft  is 'rai  sed  (Pluto  b)  in  assembly  with  the  flywheel  and  clutch, 
During  rasav&i  of  the  cr^kshaft,  it  i$  necessary  to  support  and  guide 
Its  free  so  as  to  prevent  tisalipaent.  The  weight  of  this  asset- 
bly  is  not  groat,  and  is  the  absence  of  a  hoist  ssechaplsia,  the  shaft 
c«n  be  vmft&H  by  the  effort*  of  two  wethers.  For  rtaovol  vx  the  inserts 
fsejs  the  eyliri#r  block  bed,  it  is  necessary  to  press  the  insert  face 
free  the  side  opposite  its  lock  Css  shown  in  FUte  S-4F,  cji 
through  the  holes  in  the  fast  of  the  camshaft  gear*  nasem?  the  belts 
fastening  tho  support  flange  to  the  cylinder  bio#-  with  &  socket  'veendi 
(Plats  S-S4,  «)  and  drive  out  the-  cssshaft  in  sagoufely  ^ith  its  goo? 
(flute  3*§b,  b) .  It  it  necessary  to  support  tho  retr  sad  of  the  eaa- 
shaft  and,  besides  this,  carefully  turn  it  so  that  the  cm  lehes  do 
strike  its  boor  log*  and  the  passages  in  Ute  eyiiado*  bloch; 

Tho  csswhaft  is  driven  out  is  uieity  with  the  camshaft  gear  w&  the 
en^pert  flan®*.  The  eooshaft  gear  is  -  fitted  on  the -Shoo  of  th«  shaft, 
with  o  «axi«»K  clearance  of  O.DOB  «ua  or  a  'you  rla&f&aee  of  tl,dS4  m, 
ssA  the  disaster  of  the  shaft  jours*!  at  the  gear'  fitting  point  is 
30.alS-3S.83S  «n.  Sea*  4sr  the  shaft  te  9fev&nt$l  by  a  hey,  ®?4'. 

width  of  the  shaft  key  -unsy  it  S«84$28d&$  tat  mist*  an  nUomfibi* .-Baer**#* _ 
of  key  way  width 'to  a  digestion  of  6.^4.,h^-  MR.  fer.  Itstsil^tlsn  of .. 

.  overhaul  dimension  koysi 

Rot  ras&val  of  the  gear  (reo  the  caathaff *  it.Ss  necessary  to 'head  4swn 
the  Id#  »esher,  nnsssee  the  |S¥Sf  Mt  (.Fl&te  S»ii(a)  «n4  re* 

asve  the  io#iag  waaher;  •  V 
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ifefi>rn  in  Plate  5-52; 

the  hoi  9  in  the  siutdh  housing  is  giml  bored  in  itssewbiy  with  th© 
cylinder  block,  end  the  clutch  housing  shtniii  thestfcmi  net  be  die- 
the  cylind**  blech  unless  necessary.  ?e  f*ss&«@  the 
bousing,  it  is  necessary  to  move  the  cylinder  block  fee#  the  stand, 
free  the,  impest  cleapi,  end  set  it  on  benches  sy  cs  a  special  stand. 
Unscrew  the  bolts  listening  the  housing  to  the  cylinder  bled  with  ea 
fcaguUr  socket  wrench  and  rstisvs  the  housing, 


Piste  5-Si,  fria&sstrehling  the  csmiheft ?  s)  yns.. ow¬ 
ing  tho  goer  fee toning  nut  h)  pulling  the  goer  with 
s  i^sSIer  e)  polling  thu  gear  with  in 
I)  moving  the  support  fUngc  e)  r*&oving  the  spi¬ 
cing  ting 


Piets  5-52.  Ati&chmmt  for  pulling 
end  pressing  th#  csxshtlt  gear : 

1)  screw  21  crossbar  5)  stud 
4}  support  hushing  5}  rl*  flsn^s 
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of  ih§  disassembled  engine  ere  subjected 
4,  washiag,  *a&*ubie<$jent  checking.  Steel  end  iron 
waetftd  in  *  tastes’  solution  with  t  concentration  of 
»*S%  t$£$  slid  m  adlitive  .©f  0/2-0. 3$  sodlua  nitrate ,  For  washing  alueinua 
a  wet  it  solution  of  1%  tsiethsaoia&iuo  or  pure  hot  water  is  used. 


After  washing,  the  parts  should  be  dried  by  blowing  them  off  with  compressed 
sir.  In  that  expressed  air  usually  contains  water  particles*  it  is  recoessand- 
ed  that'*  toisture  ftpsates?  be  installed  in  the  compressed  sir  system.  Linen 
cloths  are  t-zvM&mitM  for  ks'  in  robing  the  parts  dry.  Use  of  textile  ends 
is  not  messaged  s  its  that  during  their  use  for  parts  drying,  lint  end  threads 
will  remain  on  the  pasts  and  will  nova  into  the  oil  passages,  clogging  then. 

t he  passages  should  be  blown  out  with  compressed  air.  If  the  passages  are 
Mocks  ’ ,  they  )&»t  W  ul#ioed  cut  with  a  seta!  rod  or  shaft. 


Distcs^jiy  and  Asset&ly  of  Engine  Components 

fhe  piston  and  connecting  rod.  For  disassewbly,  It  is  recommended  that 
the  connecting  rod  in  assembly  with  the  piston  be  held  in  a  vise  end,  using 
$tt negligent  (Fiats  3 “S3,  a)  remove  the  piston  rings,  draw  out  the 

piston  wrist  pin,  lock  rings  with  smooth- jaw  pliers  (Plate  5-53,  b) ,  press  out 
the  wsdst  pin  and  remove  the  piston  from  the  connecting  rod.  Check  the  con¬ 
dition  of  the  connecting  rod  swell  end  bushing. 


Soforo  sssei&ly  with  tha  piston,  the  connecting  rod  and  its  insert  saust 
be  fitted  to  the  crank shift  journal ,  the  piston  to  the  cylinder,  the  lines  to 
the  piston  grooves  and  the  cylinder,  and  the  wrist  pin  to  the  connecting  rod 
small  end  and  the  piston  holes. 

the  pistons  ssyit  ho  assembled  in  a  cylinder  block  at  a  temperature  of 
10-30*0  so  th&t  the  clearance  between  th*  cylinder  walls  and  the  piston  skirt  Is 
within  the  liwlt?  of  0.06*0.10  «a.  1h©  site  of  the  clearance  is  determined 
with  e  leaf  gauge  (Plate  3-54)  0.10  m  thick,  13  «*  wide,  and  no  less  than 
200  tat  long,  the  leaf  gauge  is  drawn  into  the  clearance  between  the  piston  ami 
the  cylinder  with  a  fore*  of  2.25-3,65  kg.  Ourir,,  assembly  it  is  r*cor«ended 
tk&t  the  piston  be  inst'.iled  in  the  cylinder  with  its  head  down,  and  the  leaf 
gauge  moat  be  located  on  the  side  opposite  the  notch#*  in  the  piston  skin. 

After  assembling  the  piston  in  the  .cylinder,  it  is  necessary  to  stamp  its 
cylinder  «u»&«r  qu  the  hosd. 


Per  aesrt&iy  with  the  connecting  red ,  the  piston  is  heated  in  a  water  bath 
or  in  an  siectfic  boating  device  (Plata  te  a.  temperature  of  ?S*C.  the 

wrist  pin  sast  go  into  th#  holo  In  the  face  plate  of  a  heated  piston  smoothly, 
sitn  th#  forca  of  a  lhca&,  and  the  same' is  true  ot  the  hole  in  tho  small  end 
of  th#  connecting  rod  (Plata  S-3€) . 
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Plate  3-55.  'Isassetably  of  a  piston  and  connecting  rod: 
a)  raaoval  of  the  piston  rings  b)  removal  of  wrist  pin 

stop  rings 


Match  the  cylinder  tuuaber  of  the  piston  and  connecting  rod. 

The  connecting  rod  is  grtiped  in  a  vise,  the  piston  is  mount  .ad  on  it,  and 
they  are  connected  by  insertion  of  the  wrist,  pin. 

Tha  piston  *u*t  he  asseabled  with  Ju*  connecting  rod  in  a  position  so  that 
the  arrow  stawp  on  the  piston  heed  is  a l sect!  toward  the  stamped  boss  (stark)  on 
tha  connecting  rod.  In  this  way,  the  oil -throwing  holes  in  the  Mg  end  of  tha 
connecting  rod  are  directed  to  the  side  opposite  the  grooves  in  the  piston. 

After  asserfeUftg  end  cheeking  the  piston  with  the  connecting  rod,  It  is 
neeassary  to  install  the  stop  rings  In  the  pi  at on  bosses. 

Carefully  stretch  the  piston  rings ?  selected  according  tp  groove  and  fitted 
to  the  cylinders,  and  install  the*  on  the  pistons  with  s  device 

Cleaning  coke  fro*  tha  grooves  of  a  piston  oMch  nas  been  used  is  dene 
with  a  device  {Plata  5*$7).  Coke  wm  be  rasovtd  preriialv  and  carefully, 
m  as  not  to  damage  the  groove  surface.  Coke  !s  removed  frets  the  oil  exhaust 
holes  with  a  drill  (3  a»  in  diameter). 
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the  stfsiSUivic  ai  piston  ring  installation  and  position  of  the  ring  spaces 
on  the  platen  H  §km\  in  Plate  S-S8.  Clearances  in  the  ring  looks  aftar 
installation  in  the  cylinder  for  new  rings  taust  has  for  the  top  ring,  Q.2S- 
0,60  mn  for  the  botto®  ring,  0.2S-O.4S  tasa;  for  the  oil  ring.  O.IS-O.  %  m. 

Clearanee  ir.  the  piston  ring  lock  is  adjusted  with  s  ssutH- grained  file. 

ClflarSitee  is  cheeked  with  a  leaf  gauge  when  the  ring  is  installed  in  the 
cylinder  (Plots  3*>S$)  or  with  a  calibrating  ring  (Plate  S-60). 


Plat#  3-S9.  Checking  piston  ring 
foot  eteamiee  in  cylinder  block 


Plate  3-60.  Checking  piston  ring 
lock  clearance  with  8  gauge 


Clearance  and  piston  ring  height  between  the  ring  and  the  groove  of  a 
new  platen  su$t  be  0.035-0.0T2  r*  for  the  compression  rings,  and  O.O5$*Ci,0*d  5*3 
for  the  oil  rings.  Th©  clearance  is  checked  with  a  gauge  {Mate  3  61).  The 
rings  are  fitted  to  the  piston  grooves  In  the  process  of  robbing,  using  saall- 
g rained  e*er?  paper.  Ring*  installed  in  the  piston  grooves  mist  save  tvoelv. 

During  removal  and  Installation  -*c  the  rings,  it  is  convenient  to  use  the 
20P*r98$  device  {see  Plate  3-S3,  a). 

Ring  elesticjt  •  is  checked  on  s  device  (Plate  3-6.’)  using  an  elastic  band. 
Th j  aasdunt  of  compression  force  for  net  coisnroSsion  and  oil  rings  ssust  be  no 
!#i»  than  2.15  kg. 

The  connecting  rod  ttottos  end  is  machined  In  assembly  with  Its  cap,  and 
therefore  during  dis**»£s&ly,  checking.,  and  *$f«abiy,  the  rod  and  cup  should 
be  kapfc  as  a  unit.  Connecting  rod  bearing  caps  a; -•  centered  along  ground  $ur- 
fecea  of  tension  bolts,  it  is  also  not  recosssended  to  switch  connecting  red 


Plata  2-61 .  Checking  clearance  PUte  S-62.  Cheeking  piraon  ring 

between  ring  ond  i*ton  groove  elasticity  on  a  device 


Plate  5-fei.  Device  for  checking 
allgivwnt  of  top  and  hot  to?.-,  con¬ 
necting  vod  ends  -nn4  straightening 
the  to** '  1)  bod>  ’)  connecting 

rod  3)  sseivdrol  for  rod  tcp  end 
4)  indicators  n)  Index  projections 
a)  Kron-h  '')  sand  re  l  for  rod  hot - 
tos  end  a-  support 


fissorn lies  between  engines,  becmjs-e  they  art  selected  and  assembled  et  the 
manufacturing  plant  according  to  weight  within  the  Units  of  1440-1560  grama. 
hi  selection  of  new  rods  for  assembly,  they  should  also  be  choaen  recording  to 
'v<*l ght .  Weight  adjustment  in  perforated  by  Mini  of  removing  netel  from  the 
tall  portion  of  the  rod  cep  with  a  specie!  tool. 

During  operation  of  the  engine,  thi  connecting  rod  is  subjected  to  bending 
and  twisting.  Non-parallelness  of  the  exes  of  ths  top  and  botton  connecting 
rod  ends  is  not  allowed  t'  be  greater  then  0.04  mm,  and  deviation  fro*  th#fr 
position  in  one  plane  (twisting)  must  ba  no  greater  than  0.06  mom  length 

of  100  mm. 

Checking  for  bending  and  twisting  tikes  place  on  a  device  (Plate  3-63) . 
bhrn  checking,  the  mandrel  3  is  inserted  in  the  bushing  of  the  top  end  of  the 
checked  connecting  rod.  and  in  the  botton  end  of  the  rod  is  installed  mandrel  7 
(without  inserts)  with  the  simultaneous  installation  of  the  rod  and  mandrel 
in  the  attachment.  After  this,  rotating  tha  rod  on  mandrel  7,  it,  together 
with  mandrel  3,  is  pressed  against  the  projections  5.  The  rod  i*  considered 
u cable  if  both  ends  of  mandrel  3  and  the  top  end  of  the  rod  are  pressed  Against 
the  reference  projections  5  and  the  indicators  do  not  show  deviation.  Connecting 
rod',  having  a  deviation  In  axial  parallelness  no  greater  than  0.10  m»  and 
deviation  in  axial  twist  no  greater  than  0.20  »m  are  allowed  to  be  corrected. 

Connecting  rod  correction  takes  place,  without  removing  it  from  the  device, 
with  wrench  6,  or  grasping  the  connecting  rod  in  a  device  (Plate  3-64).  It  is 
recommended  that  rod  twist  be  corrected  by  first  twisting  it  somewhat  more  than 
required  to  eliminate  the  deformation,  and  then  twisting  it  in  the  opposite 
direction  until  the  axes  of  the  rod  holes  become  parallel.  This  method  of 
correction  increases  connecting  rod  resistance  to  deformation  during  its  future 
use  in  an  engine.  Correction  of  a  bent  connecting  rod  may  be  performed  on  a 
hand  press . 

Disassembly  of  the  crankshaft,  flywheel,  and  clutch.  The  crankshaft  is 
balanced  in  assembly  with  the  flywheel  and  clutch.  The  allowable  imbalance  is 
no  more  than  150  gram  cm.  Disbalance  of  the  flywheel  and  clutr’i  may  be  elim¬ 
inated  by  drilling  holes  IS  mm  in  diameter  and  no  moro  than  25  mm  in  depth  on 
the  Interior  side  of  the  flywheel  at  a  radius  of  184  mm. 

Distance  between  the  holes  must  be  no  less  than  20  mm. 

In  order  to  maintain  the  balance  of  the  crankshaft,  flywheel,  and  clutch 
in  assembly,  it  Ls  recommended  that  marks  be  placed  on  the  assemble'!  parts 
before  removal  of  the  clutch  from  the  flywheel,  to  be  used  as  reference  whiw 
reassembling  the  unit. 

Removal  of  the  clutch  from  cho  flywheel.  Mark  the  relative  position  of 
the  clutch  jacket  on  the  flywheel,  note  the  installation  position  of  the 
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balancing  washers  on  the  clutch  cover,  uni  ere*,  the  clutch  cover  fattening  bolts 
with  «  socknt  wrench,  remove  the  pressure  plate  in  Assembly  with  the  cover  end 
<  hitch  disengaging  levers,  and  remove  the  clutch  disk  in  assesfcly. 


Flywheel  removal .  Unpin  the  flywheel  fattening  nut*,  unscrew  then  with  en 
angular  oeket  wrench  (Piste  3-65) ,  reaove  the  f.ywheel,  And  drive  the  bolt* 

-h  of  the  crankshaft  Flange,  The  flywheel  diameter  under  the  ring  i*  395. OSS- 
395.067  R*n.  The  internal  dimension  of  the  flywheel  ring  i*  394 .700-395.025  mm. 


ring  can  be  removed  from  the  flywheel 
It  must  be  heated  to  a  temperature  of  300 
stalled  on  the  flywheel. 

The  flywheel  is  statically  balrnced 
imbalance  is  no  more  than  100  gram  cm. 


Plato  3-64.  Connecting  rod 
connection 


only  with  a  press.  To  fit  a  new  ring. 
-400*C,  after  which  the  ring  is  in- 

in  assembly  with  the  ring.  Allowable 


Plate  3-6'.  Pemoval  of  flywheel 
from  crankshaft 


The  surface  of  the  flywheel  which  is  assembled  with  the  clutch  disk  Is 
ground  and  polishod.  if  marks  or  scoring  appear  on  the  working  surface  of  the 
flywheel ,  grinding  or  turning  of  tho  flywheel  surface  is  allowed  to  a  dimension 
of  4  7  mm.  The  flywheel  ia  fitted  onto  trta  crankshaft  flange  on  six  non-symetric- 
ally  positioned  bolts.  If  the  fastening  bolt  holes  are  worn  to  more  than  the 
allowable  dimensions,  the  flywheel  must  be  replaced  with  a  new  one. 

If  the  threads  In  the  holes  for  fastening  the  clutch  pressure  plate  are 
worn  nr  damaged,  r,  bolus  may  be  drilled  between  the  old  ones  and  tapped  with 
a  thread  X  10  X  1.5.  The  dlamotsr  of  the  circumference  on  which  these  holes 
are  drilled  is  381  mm. 
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?rs  the  process  of  the  engine’s  operation,  the  flywheel  ring  teeth  sr* 
worn  from  the  face  in  the  pieces  where  they  are  engaged  by  the  starter  gear, 
if  we ar  is  present  along  the  length  of  the  teeth  within  the  limits  of  up  to 
5  inm s  the  ring  teeth  should  be  accurately  rounded  off  with  a  file.  Foi*wear 
over  r»  mm,  the  ring  should  he  removed  and  pressed  on  in  a  reversed  position. 

If  the  front  bearing  of  the  transmission  drive  shaft  must  he  changed,  it 
■dvuid  bo  pullru  out  before  removal  of  the  flywheel,  using  puller  2-^-1 09 
(Hate  3 -66)  or  a  crank  puller  (Plate  3-67). 

lulling  the  gear  from  the  crankshaft  journal  is  done  with  puller  1P-2J30 

i Plate  3*68), 


A  crankshaft  going  intc  repair  must  be  checked  for  absence  of  bending. 
The  amount  of  bend  must  not  exceed  0.05  mm.  Checking  of  the  shaft,  for  bend 
is  done  with  an  indicator,  with  the  shaft  set  on  supports  on  its  end  main 
henrlaj  faces  {Plate  3-69).  If  the  shaft  is  bent,  it  may  be  corrected  on  a 
hand  press.  For  correcting  the  crankshaft,  it  must  be  installed  op  support? 
by  the  end  main  bearing  faces  (Plate  3-70)  and  corrected  with  the  hand  press 
until  bend  is  eliminated,  checking  this  with  cn  ’-dicator, 

nil  oil  passages  in  the  shaft  must  bo  carefully  cleaned  of  oil  coking 
products  and  other  contamination.  It  Is  recommended  that  passage  cleaning 
be  done  with  a  metal  jag  wire  followed  by  blowing  out  with  air. 


Assembly  of  the  crankshaft,  flywheel,  aud  clutch.  For  assembly  of  the 
crankshaft,  it  is  necessary  to  fit  two  supporting  collars  on  the  first  main 
bearing  surface,  Insert  the  key  into  the  keyway,  and  press  on  the  crankshaft 

gear. 


Flare  3-66.  Pulling  the  brans.  - 
mlssion  dilvs  shaft  hour  It.’ 


Plate  3-67.  Pulling  the  trans¬ 
mission  drive  shaft  hearing  with 
a  crank  puller 
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Pulte  3-68.  Pulling  the  gear  from 
the  crtnkshtft 


Plate  3-69.  Checking  the  crankshaft  for  bend 


Plate  3-70,  Correcting  a  bent  crankshaft 
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Ttse  shaft  with  the  flywheel  la  set  on  ijs  (Plate  3-71)  and  the  wo.iinf{ 
surface  of  the  flywheel  is  checked  for  oscillation  with  an  indicator  Ho  acre 
hi-n  0,1$  rse  oscillation  is  allowed  on  a  radius  of  150  ms.  Cotter  keys  are 
inserted  in  the  flywheel  fastening  nuts.  The  cotter  keys  of  each  bolt  must 

i:  '  ightly  against  the  bolt  face. 

Lubricate  the  bearing  cavity  in  the  crankshaft  flange  with  1-I3s  grease 
and  press  the  bearing  for  the  front  end  of  the  transmission  drive  shaft  into 
it.  Screw  in  the  lubricator  for  bearing  lubrication.  Check  to  see  that  grease 

from  the  lubricator  reaches  the  bearing. 

Using  the  transmission  drive  shaft  for  a  mandrel,  Install  a  now  clutch 
disk  in  its  place.  Install  the  clutch  cover  assembly  on  the  flywheel  and  faste 
it  with  the  bolts.  Torque  moment  on  the  bolts  must  be  3-4  kg  meters  (asseitibly 
and  adjustment  cf  the  clutch  is  presented  in  Chapter  6,  ’The  Clutch"). 

Luring  installation  of  the  clutch  on  the  flywheel,  the  markings  made  during 
disassembly  of*  the  clutch  must  be  adhered  to,  so  that  the  crankshaft  balance 
remains  as  before.  If  this  condition  is  violated,  it  is  necessary  to  balance 
tho  crankshaft  in  assembly  with  the  flywheel  and  clutch. 

Dynamic  balancing  takes  place  or.  a  special  machine.  Static  balancing  of 
the  flywheel  in  assembly  may  be  performed  on  balancing  knives.  When  installed 
on.  the  knives,,  the  shaft  must  not  spontaneously  rotate  when  set  in  any  position 
The  method  of  eliminating  imbalance  was  presented  above. 

It  is  recommended  that  disassembly  of  the  oil  pump  be  conducted  in  the 
following  order. 

Wash  the  assembled  pump  in  a  degreasing  solution,  pull  out  the  pin  holding 
the  oil  pickup  with  pliers,  and  remove  it  from  tbe  pump  line.  Unscrew  the 
bolts  fastening  the  oil  exhaust  pipe,  disconnect  it,  and  remove  the  gasket. 
Unscrew  tho  reduction  valve  plug  and  pull  out  the  spring  and  plunger. 

For  two- sect  toned  pumps:  unscrew  the  bolts  fastening  the  pickup  line  of 
the  top  and  bottom  sections  and  disconnect  them  with  the  gaskets.  Unscrew  the 
by-pass  valve  plug,  and  remove  the  spring  and  ball.  Unscrew  the  bolts  fastening 
the  body  of  the  bottom  section  and  remove  it  from  the  top  body  in  assembly  with 
the  axle  and  driven  gear  of  tho  bottom  section,  and  also  careftilly  remove  the 
regulating  gasket. 

i — . 


PUte  3-72 .  Checking  clearances  in  an  oil  pump  with 
the  gauRe  and  straightedge: 

a)  checking  clearance  between  gear  teeth  and  body  walls 

b)  checking  clearance  in  gear  teeth  engagement 

c)  checking  clearance  between  top  section  gear  faces 
and  intermediate  cover  d)  checking  clearance  between 

bottom  section  gear  faces  and  interne di ate 

cover 


To  draw  the  drive  shaft  with  its  gear  from  the  body,  it  is  necessary  to- 
for  a  single-section  pump,  kwock  out  the  pin,  pull  the  pump  drive  gear,  and 
withdraw  the  shaft  in  assembly  with  the  gear;  for  a  two-section  pump,  having 
removed  this  drive  gear,  draw  out  the  drive  gear  and  intermediate  covor  to¬ 
gether  with  the  shaft. 


To  press  off  the  shaft  of  the  driVerigear,  it  is  necessary  to  stand  the 
top  body  of  «  one-section  or  two-section  pump,  and  also  the  body  of  the  bottom 
section  of  a  two-section  pump  on  the  gaskets  and  prass  out  th$  shafts. 


For  removal  of  the  drive  gear,  it  is  necessary  to:  for  a  one-section  pump. 


■i 
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flute  S  ■  -'>j .  0  i  s  a *t  *s  t?mb  i  y  of  oil  filters:  a)  removal  of  fine 

drilling  filter  eletser.t  l?)  xeisowl  of  coarse  cleaning  filter 


iho  psyts,  <iaanoe  uf  oil  res  Litre  and  washed  out  if  kerosene, 
la  the  body  of  the.  ’reduction  valve. 

I he  r*#urts.on  valve  spring  roes*  have  the  following  dimensions 


must  freely 
length  in 


hm  state,  n  mi  mie?  lead  of  3.2-S.S  kg,  5?  m>  The  spying  of  the  bottom 
smtim  by-pass  v«iv@  of  the  poop  mmt  hove  the  fallowing  length 

ih  th*  fmi  $teu,  35  m;  under  load  of  l. 7*2,1  kg,  A2  m.  Working  pressure 
of  the  by-pass  velv#  U  kg/e«2. 

Assembly  of  the  piaap  tikes  place  in  th$  opposite  sequence  to  its  disassembly 
Th@  ports  going  for  mumhly  m& t  have  .  careful  Jr  cashed  out ,  It  is  de¬ 
sirable  that  all  paper  gasket*  be  replaced  with  new  ones,  OH  pusap  parts  not 
be  washed  in  a  degreasing  solution,  mi  their  usability  mat  be  cheeked. 

Duj&»g  assembly  of  the  ptpsp,  it  As  necessary  to  pay  attention  to  tbs 
following:  the  -shaft,  of  the  driven  gear  roust  sit  in  the  body  with  a  vol  t  clear¬ 
ance  of '0.10*0,052  m.  The  ps^  drive  gear  mast  he  fitt'  1  on  the  drive  shaft 
with  £  clearance  of  0,814  m  or  a  roll  clearan.ee  of  0,028  m.  '  The  pusp. drive 
pin  awst  be  oare tally  flattened  on  both  ends.  Clearance  between  the  jody 
face  and  the  drive  gear  mist  be  O.S-O.S  «ia». 

Uuylng-  installation  of  the  gear  in  tfte.pupp  ‘body,  it  is  necessary  to 
eeaawe  the  deference  between  the  gear  teeth  "'and  the  walls  of  the  puttp  recep¬ 
tee  with  a  .p»ge,  This  clearance  must  be  within  the  limits  of  0.0?S-0.2?§  ©m 
(Plate  3-?2,  a).  The  clearance  in  gear  engageiiwnt.  must  be  within  the  limits  of 
0,150  -G.5SC  m  (Plate  S-?3*  b) .  The  clearance  between  the  gear  fac-ss  arid  the 
intermediate  covey  of  the  body  mist  he  within  the  limits  of  0,10-0.25  mm 
(PUts  3-  72V  c  and  d). 

drive  shaft*  installed  in  the  body,  must  rotate  freely  by  hand 
without  •  binding  -after  the  bolts  are  tightened.  Clearance  between  the  pump 
gear  -face#  and  the  cover  Is  adjusted  with  the  gaskets,  in  case  of  binding, 
add  ga&kats 

The  oil  pickup,  hanging  on  the  pipe,  roast  freely  roll  on  it  a  shaft,  and 
the  pin  .must  be  spread  so  tnet  it  cannot  fall  out,  It  is  iwnameoded  that  the 
assailed  pump  fee  -chocked.  The  schematic4  of  a  stand  for  checking  pump*  is 
shown  in  Plats4 3 -73. 


(.necking  of  the  pressure  developed  by  a  pump  takes  place  in  liquid  pot.ro- 
Utu®  T  (0QST  U40-S1)  with  the  Utter  at'  a  temperature  of  13-'20°C.  Pressure 
at  0%  pump  revolutions  pe<  minute.  must  be  no  loss  than  2,S  kg/'om-  mr  the 
upp#r  section  and  no  loss  than  G;$. -kg/ cm2  for  the  lowot  section.  The  reduction 
kalve  must  open  at  &  pressure  of  3-4  kg/ cm2,  and  the  by-passed  vdva  in  the 
lower  section  must  open  at  «  pressure  or  1,2-1. 5  kg/cm2. 


hisasses&iy  of  the  oil  filter  body.  For  disassembly,  it  t*  necessary  to 
install  the  filter  body  in  a  device  ay  a  vise,  unscrew  the  holts  fastening  the 
cover,  §ud  tomovo  tho  cover  %nd  gasket.  Koroovo  the  top  spring  co^pyes-'tiuq 


the  changeable  fi Iter  etes&rtt.  Full  the  fine  cleaning  filter  element  from  the 


body  (Plate  3»74,  a),  and  vetr.ove  the  bottom  compressing  spring 


Pluto  3-75.  Pulley  removal: 
a)  unscrewing  the  nut  b)  pressing 
off  the  pulley  with  a  pul  lex 


Ur»*cvw  t hs-  belts  fastening  the  coarse  cleaning  filter  element,  puli  out 
the  elegant  in  assembly  (Plate  3-74;  b) ,  end  remove  the  gnakat .  Unscrew  plug 
(Plats  3-.’l)  of  the  by-pass  valve  together  with  the  baeiing  ring,  and  draw 
out  soring  5  and  bolt  <• , 


Di»**8«#bly  of  the  coarse  cleaning  filter  i»* performed  in  case  of 

damage  to  the  blades  or  heavy  dirtying. 

Asseably  of  the  oil  filter  bcd~  takes  piece  in  the  reverse  sequence.  The 
parts  tro  carefully  cleaned  and  the  fine  cleaning  element  and  paper  gaskets  are 
changed.  The  coarse  handle  must  bo  easily  tumable  by  hand.  The  aoaent  of 
rotation  must  be  no  acre  then  0.4  kg  motors.  Tho  by-pass  valve  has  a  length  in 
free  state  of  52  m,  and  under  a  load  of  0,9-1. 1  kg,  its  length  is  44  a«. 

The  body  cover  bolt*  aust  be  tightened  (tightening  torque  0-1?  kg  meters) 
sequentially,  so  as  not  to  daaage  the  cover  flange.  The  assembled  filter  is 
checkad  fo*  tightness  under  pressure  of  6  kg/ca*  for  a  period  of  one  minute. 

Check  operation  of  the  by-pass  valve,  which  must  open  under  pressure  of 
l.Okg/ea*. 

It  is  recommended  that  the  wafer  pump  be  disassembled  in  ths  following 
order. 

Unscrew  the  bolts  fastening  the  cap  and  remove  the  cap  and  gask  . ;  Unscrew 
the  lubrication  fitting  from  the  body.  Unscrew  the  bolts  fastening  the  pump 
cover  and  remove  the  cover  and  gasket. 

Unpin  the  nut  fastening  the  pulley  and  unscrew  ir ,  holding  the  shaft  by  its 
blade  to  prevent  rotation.  Plate  3~75,  a,  shows  how  to  hold  the  shaft  to  pre¬ 
vent  rotation.  Remove  the  purap  shaft  pulley  with  a  press  or  with  a  20P-7968 
puller  with  a  20K-97-1  cap  (Plato  3-75,  b) .  Unscrew  the  water  pump  cap. 

Remove  the  bearing  lock  ring  with  pliers  (Plato  3-76,  a).  Remove  the  conic 
bushing  (Plato  3-76,  b)  ami  key.  Press  off  the  water  pump  shaft  in  assembly  with 
the  v«w*  *«d  packing  (Pinto  3-77,  at.  Press  the  bearing  out  of  the  pump  body 
(Plato  3-77,  b)  with  a  prof*-.,  <cH  drive  out  the  wator-throwing  washer. 


a)  removal  of  ting  hi  removal  f  conic  bushing 


T'ini  liH  °^e°water??hLwing  ^11^!  th/l  nJC*?S8ry  £o  **0™  the 

the/  shaft,  then  reeove  the  t extol  t  *!;,!!  *ha  lock  i’ing  of  the  seal  frets 
(gland) ,  the  glWid  c^p^ssioTJw  thV*>h°v  co11^ 

support  ritl8/  p  nn *'  tho  egression  spring,  and  the  gland 

^  rr  *“«*»«  i*  -  p«»  it 

and  collar)  are  W0¥n#  thoy  ahoJld  be  ^  ®f  £J®  J**'®1  asserably  (support  washer 
is  Manufactured  of  gr*phitiz«»d  textollte.  th  new  onM‘  ’11le  support  washex 

puap  cover,  pvess^haft^^see^Ute^-M^i^^j-!!, is  "“<■*««*  t0  remove  the 
glands  out  of  the  body  reniaeA  in  a3sea^ly  with  vanes  is  and  tho 

assemble  the  puap  >  ’  MpUce  the  worn  of  tho  packing-unit,  and 

the  seal  and  vanes  on  tho  shaft,  1for°whieh0thonvav  S0<,uence:  a«enble 

*  as  toned  with  a  pin;  fit  tho  *”5  ?b,ph  tho  vartf=>  s^ould  be  pressed  on  and 

rubber  collar,  and  textollte  su E  wl!L  ^T1''8  Spring*  pressing  rim, 
seal  with  the  lock  ring  and  fit  the  snrino  rin  sh^1  in  ordor;  fasten  tho 
on  the  shaft,  setting  it  tho  ring  groSvo  o’f  j  fhaft  Water‘throwin8  washer 

shaft  and  press  on  the"reaJ  biTring^ac^w  the  Water't,”'owin8  washer  on  the 
and  fill  tJlo  pump  body  hollow  with  i.nn  .  b  glfaSo  fitting  into  the  body- 
press  on  tho  front  bearing  tho  same  as  rhflgr°8f.0’  in3£a11  the  spacing  bushing, 
tho  lock  ring  (see  Plato  ,t - 76 ,  a)  after  whirh*f)°ne\  f“St0fl  the  hearing  with' 
tho  bearings.  ’  f  Ucl’  the  shnft  must  rotate  freely  in 

set  Zl^z bodr  r  >frcn u  with boH*> 

bolts  for  fastening  the  pump  to  .C0Jl"  H1,h*n8<  install  two  more 

generate!  tensioning  bar  on  one  of  the  hn?rf  °S  ln  th°  bod>*  "»»»«  the 
in  it*  place,  screwing  on  the  JlJ  f,^  '  inSta,\th*  ^lUy  -  it 

used,  the  bos--,  is  fastened  onto  tho> conic  bushinUt‘  ;f  “  ^ tajnl>t’ J  Pulley  is 

tha  m  th»  Jith'boiS!  val'n 

f  or  disassombl inw  the  rad^ter  *‘~>m  it-  ,  . 

the  nuts  fastening  the  radiator  housing  to  thTl'n'1*1'  !-  ls  'K'C0SSftrv  to  unscrew 
t.ho  housing  flow  tho  radiator.  '  *  ldt?9  of  rhe  J**fusor  end  remove 

then  itr  H,e  ?*li*  ™d  "«■<  fastening  th,  Ml. 

rnen  dUconru»c  the  vartn  “  — 1. 1. x  ,  ..wu* 


he  part s , 

During  disassembly  of  a  rad i at 


or 


*.  iuid  louvres,  and 
wl,K:h  11,1  oi  1  radiator  is  installed,  it 


s.t- 


<  Pint©  3-77.  Pressing  out  water  pump  parts:  a)-,  shaft 

b)  bearings 


is  necessary  to  unscrew  the  bolts  fastening  the  oil  radiator  to  the  two  brackets 
which  are  welded  to  the  louvre  frame  and  disconnect  the  oil  radiator. 

Assembly  of  the  unit  takes  place  In  the  reverse  order. 


Assembly  of  the  engine  ...  . 

It  is  recommended  that  engine  assembly  take  place  on  a  rotating  stand  with¬ 
out  the  moving  installation  or  on  a  model  2164  GARO  stand  with  a  moving  installa¬ 
tion  (see  Plate  3-40). 


All  parts  and  components  going  into  assembly  are  carefully  washed  and 
checked  for  usability  in  assembly.  Assembled  parts  must  be  selected  and  fitted, 
and  if  necessary,  assembled  with  specific,  parts.  Methods  of  fitting  assembled 
parts  are  presented  in  corresponding  sections  touching  on  each  part  or  component. 


The  cylinder  block,  either  new  or  rebuilt,  goes  Into  assembly  complete 
with  camshaft  bushings,  valve  guides,  and  clutch  housing.  All  oil  passages  in 
the  engine  must  be  cleaned  out  and  blown  out  with  compressed  air. 


Before  assembly,  the  cylinder  block  should  be  fastened  on  the  stand,  turn 
Ing  it*,  crankcase  separation  plane  upward.  Hie  main  bearing  caps  are  bored 
together  with  the  cylinder  block,  and  are  therefore  not  interchangeable ,  Boring 
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titk-M  place  with  gaskets,  0,05  im  thick,  installed  in  the  cap  butt  iointa. 

!  is  cap?  of  the  middle  and  rear  bearings  are  fastened  with  four  bolts,  and 
the  ten.,  of  the  remaining  bearings  are  fastened  with  two  bolts  each.  The  holes 
tor  fastening  the  main  boaring  capi  nr*  symmetrical  in  relation  to  the  crank- 

.;ha  it  axis . 

Tho  main  bearing  caps  are  centered  in  slots  in  the  block  along  the  sides. 
The  i ?  slots  uro  positioned  non -symmetrically,  eliminating  possiblity  of  in- 
correct  installation.  The  nominal  dimension  of  tho  main  bearing  Insert  beds 
1?  70.50-70.53  m .  Totnl  difference  in  hole  axiality  must  not  exceed  0.04  mm 
and  do elation  between  the  axes  of  two  adjoining  holes  must  not  exceed  0.0  mm. 

Crankshaft  installation.  Remove  the  main  bearing  caps,  rub  the  beds  in 
the  cylinder  block  and  in  the  caps  under  the  inserts  with  a  cloth,  and  blow 
the  cylinder  block  out  with  compressed  air.  Install  the  selected  inserts  In 
:ht>  main  bearing  bods.  Check  coincidence  of  the  oil  passages. 

Insert  tho  rim  with  the  7th  bearing  packing  glands  in  the  slot  in  tho 
block  and  in  the  slot  in  the  cap  (Plate  3-78),  and  also  insert  the  rubber  seals 
of  the  rear  bearing  face  in  their  receptacles  (Plate  3-79).  Install  inserts 
in  beds  In  the  main  hearing  caps.  Check  the  crankshaft  in  assembly  with  the 
flywheel,  clutch,  camshaft  go.tr,  and  support  collars,  set  it  in  a  convenient 
position,  blow  out  the  oil  passages  with  compressed  air  and  rub  the  main  faces 


Plata  3-78.  Installation  of  the  rear  Plate  3-79  Rear  main  bearing  seal; 

mail,  bearing  seal  In  a  cylinder  olock:  1)  rear  boaring  cap  2)  wooden  seal 

I)  seal  rim  2)  graphite-asbestos  seal  3)  rubber  seal  4)  graphite-asbestos 

t)  smalt  projection  of  semi-circular  gland 

mandrel  4)  large  projection  of  semi¬ 
circular  mandrel  5)  cyl indor  block 


Lubricate  the  surface**  of  the  upper  inserts  with  clean  engine  oil  end 
ia>  n  the  crankshaft  (see  Plate  3-49,  b) .  Lay  the  0.05  m  thick  brass  inserts 
can  butt  joints.  Lubricate  the  surfaces  of  the  bottoia  inserts  and 
ur*n  faces  of  the  shaft  with  oil.  Install  the  main  bearing  caps  in  their 
rivets.  The  side  surfaces  of  the  caps  which  have  the  numbers  must  be  directed 
toward  the  camshaft  side  of  the  engine. 


Install  the  bolts  with  spring  washers,  and,  screwing  them  in  at  first  by 
hand,  finally  tighten  them  with  art  angular  socket  wrench.  It  is  recommended 
that  the  middle  and  rear  caps  be  tightened  diagonally. 


Check  main  bearing  bolt  tightness  with  a  torque  wrench.  Tightening  torque 
must  be  8  10  kg  meters  for  the  middle  and  rear  bearings,  and  11-13  kg  meters 

for  the  remaining  bearings • 


ins  front  crankshaft  bearing  has  support  rings  (Plate  3-80)  made  of  a 
bimetallic  band  on  each  of  its  sides  to  absorb  axial  stresses  arising  during 
spernt J on  of  the  shaft.  The  support  rings,  which  have  sides  cast  of  an  anti- 
fiction  alloy,  are  for  the  front  support  ring  on  the  side  of  the  camshaft  gear, 
•nd  the  rear  one  on  the  side  of  the  crankshaft.  The  total  clearance  between 
t V*  upper?  ring  and  the  crankshaft  journal,  ard  also  between  the  support  ring 
and  the  camshaft  gear  is  set  within  the  limits  of  0.05-0.23  mm.  The  means  of 
measuring  rxial  clearance  is  shown  in  Plate  3-81.  Clearance  between  jig  faces 
an  !  rh<*  faces  of  the  remaining  lain  bearings  must  be  no  less  than  0.75  mm. 


ring 


Plate  3-81.  Checking  crankshaft 
axial  clearance 


Support  rings  (front  and  rear)  are  produced  with  •  thickness  within  the 
limits  of  2.46-2.50  mm.  The  rear  support  ring  Is  produced  with  a  repair  thick¬ 
ness  dim»asion  within  the  limits  of  2.66-2.70  mm,  which  is  set  with  ring  we*- 
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when  crankshaft  slack  Is  greater  than  0,23  mm. 

Ch^ck  ease  of  rotation  of  the  crankshaft.  The  moment  of  shaft  rotation 
ntust  bo  no  greater  than  7.0  kg  meters. 

Wet  the  wooden  seals  in  oil,  insert  them  in  the  vertical  slots  of  ths 
rear  main  bearing  cap,  pross  them  to  the  end  with  a  mallet*  and  then  smooth 
off  the  projecting  faces  of  the  seal  flush  with  the  separation  plane  of  the 

cylinder  block. 

Sealing  the  crankshaft.  To  eliminate  oil  leakage  from  the  front  end  of 
the  crankshaft,  a  rubber  casing  type  gland  Is  installed  on  the  front  end  of 
the  crankshaft. 

A  spiral  oil -moving  passage  Is  located  near  the  rear  main  bearing  gland  qg 

tho  crankshaft  base. 

Before  installation  of  the  crankshaft,  the  rear  main  bearing  rims  with 
asbestos  packing  must  be  tightly  fitted  into  their  nests  in  the  bearing  c  7s 
ami  cylinder  block,  aland  packing  must  not  fall  between  the  surfaces  of  the 
cap  and  the  cylinder  block  after  installation  of  the  shaft  and  tightening  of 
the  bearing  caps. 

Thin-walled  bearing  irsorts  are  manufactured  to  a  high  degree  of  precision, 
and  therefore  thoir  repair  or  any  sort  of  fitting  with  filing  or  scraping  Is 
not  allowable.  The  only  method  of  eliminating  insert  deficiencies  is  their  ex¬ 
change. 

There  must  be  o  clearance  between  the  crankshaft  cheek  and  the  bearing 
insert  within  the  limits  of:  for  main  bearings,  0.026-0.100  mm,  and  for  con¬ 
necting  rod  bearings,  0.026-0.083  mm.  Checking  the  amount  of  radial  clearance 
may  bo  done  with  a  set  of  control  gauges  made  of  copper  foil;  C  025,  0.05, 

0.075,  and  0,1  nun  in  thickness,  cut  in  the  form  of  strips  6-7  mm  wide  and 
somewhat  smaller  In  length  than  the  width  of  the  insert.  Edges  of  the  gauges 
must  be  smoothed  with  an  abrasive  whetstone  to  prevent  damage  to  the  insert 
surface. 

The  radial  clearance  checking  operation  takes  place  in  this  way:  remove 
the  cap  and  Insert  from  the  bearing  being  checked  and  lay  the  previously  lubri¬ 
cated  minimum  thickness  (0.025  mm)  control  gauge  on  the  lnaert  surface.  After 
Installation  of  the  cap  and  insert  in  their  piece  and  tightening  of  the  bolts, 
rotate  the  shaft  by  hand,  Puring  this,  the  bolts  of  the  remaining  bearing 
raps  must  bo  loosened.  If  the  shaft  is  rotated  too  easily,  the  cloarance  is 
greater  than  0.02S  mm.  After  this,  the  gauge  I S  replaced  with  the  sequent ill 
thickness  sizes  until  such  time  as  the  shaft  Is  Impossible  to  turn.  The  thick¬ 
ness  of  the  gauge  with  which  the  shift  can  be  rotated  with  noticeable  effort 
is  taken  as  equal  to  the  actual  amount  of  clearance  in  the  bearing. 
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During  checking  oi  the  clearances  with  control  gauges.  It  Is  recommended 
that  the  bearing  bolts  be  tightened  with  c  torque  wrench  to  attain  tightness 
which  is  equal  and  constant  In  amount.  To  avoid  damiging  the  insert  surface, 
the  st  a  ft  should  not  be  rotated  more  than  60  90*. 

A  simpler  and  sufficiently  reliable  method  of  checking,  for  an  experienced 
mechanic,  is  checking  clearances  in  bearings  which  are  lubricated  with  oil  "by 
feel,"  In  this  way,  it  is  considered  that  with  normal  clearances,  the  connecting 
rod  (without  the  piston)  assembled  oti  the  shaft  Journal  with  a  fully  tightened 
cap,  must  freely  fall  under  its  own  weight  from  the  horizontal  poaition  down 
to  a  vertical  one.  With  normal  clearance*  in  the  main  bearings,  the  crankshaft, 
with  fully  tightened  caps  and  without  connecting  rods,  must  be  able  to  be 
rotated  manually  with  a  starting  crank  and  without  noticeable  effort. 

fix  change  of  crankshaft  bearing  inserts.  The  inserts  are  exchanged  as  & 
pair- -upper  and  lower  halves  simultaneously. 

In  exchanging  inserts  without  repair  of  the  shaft,  the  exchange  operations 
may  be  oerforresd  on  the  engine  without  removing  it  from  the  chassis,  just  as  on 
an' engine  mounted  on  a  repair  stand.  In  this  instance,  for  exchange  of  connect¬ 
ing  rod  Inserts,  it  is  necessavy  to  remove  the  oil  pan  and  oil  pump  pipe  with  a 
pickup.  Then,  sequentially  rotating  the  crankshaft  120°  at  a  time,  it  is  set 
in  a  position  for  removal  of  the  first  and  sixth,  second  and  fifth,  and  third 
and  fourth  connecting  rods. 

Having  set  the  crankshaft  in  the  required  position,  it  is  necessary  to; 
unpin  and  unscrew  the  connecting  rod  bolt  nuts,  remove  the  rod  cap,  move  the 
rod  and  piston  slightly  upwards  along  ths  cylinder,  extract  the  insert  from  the 
rod  and  cap,  wipe  down  the  insort  Lads  with  a  cloth,  and  install  the  new  inserts; 
wipe  down  the  connecting  rod  journal  on  the  crankshaft,  lubricate  it  with 
engine  oil,  pull  the  rod  down  to  the  face,  install  the  rod  cap  in  its  place  so 
that  the  number  on  the  cap  and  on  the  rod  are  on  the  same  side,  screw  on  the 
connecting  rod  bolt  nuts,  place  one  gasket  0.05  m  thick  in  the  butt  joint 
under  the  cap,  tighten  the  nuts  with  a  wrench  to  a  torque  momont  of  8-10  kg 
meters  end  pin  them. 

The  same  operation  is  conducted  for  removal  of  the  next  pair  of  inserts. 


Plate  3-82.  Exchange  of  crankshaft  upper  in¬ 
serts:  a)  insert  extractor  b)  method  of  ex¬ 
tracting  upper  Insert;  1)  upper  insert 


2)  cylinder  block  rib 


3) 


Insert  extractor 
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a  iter  exchanging  the  connecting  rod  bearing  inserts,  it  is  necessary  to 
install  the  oil  pump  pickup  and  delivery  tube  with  the  oil  pickup,  which  have 
previously  £*»n  cleaned  and  washed  in  kerosene,  had  their  gaskets  checked  and 
replaced  if  necessary,  andthertbeen  installed  on  the  engine,  staking  sure  th<A 
the  oil  pickup  does  not  touch  the  walls  of  the  oil  psn,  after  which  the  oil 
pan  is  fastened  into  place  and  filled  with  oil. 

For  changing  main  bearing  inserts ,  it  is  necessary  to  unscrew  the  main 
hearing  bolts,  remove  the  caps,  and  change  the  inserts. 

For  changing  inserts  without  removing  the  crankshaft,  the  special  extrac¬ 
tor  3  (Plate  3-82)  is  used,  easing  removal  of  the  upper  half  of  the  insert. 

For  this;  the  boar in;  cap  is  removed;  the  crankshaft  is  set  so  as  to  expose 
the  oil  passage  holes  in  the  main  bearing  face;  the  extractor  3  is  inserted  into 
the  oil  passage  hole;  the  crankshaft  is  turned  until  the  extractor  dog  lies 
against  the  face  of  the  insert,  and  its  head  is  set  parallel  to  the  formed  ex¬ 
terior  surface  of  the  insert;  the  crankshaft  is  rotated  180",  and  the  worn  out 
beering  1  is  extracted.  The  new  insert  is  installed  In  the  reverse  sequence. 

The  shaft  face  must  be  carefully  dried,  and  the  insert  lubricated  with  liquid 
oi  1 . 


After  changing  the  insert,  is  is  necessary  to  install  the  cap  in  its  place, 
placing  a  gasket  on  each  side  of  it  and  tightening  the  bolts.  Tightening 
torque  for  the  -free;  and  intermediate  bearings  is  11-13  kg  meters,  and  for  the 
cap  of  the  middle  and  rear  bearing,  it  is  8-10  kg  meters.  Lock  washers  in  good 
condition  are  installed  beneath  tha  bolt  headr. 

After  tightening  only  the  main  bearings,  the  torque  applied  to  rotate  the 
engine  crankshaft  must  be  no  greater  than  7  kg  meters,  and  after  tightening 
the  main  and  connecting  rod  bearings,  it  must  be  no  greater  than  10  kg  meters. 

The  dimensions  of  the  crankshaft  bearing  inserts  are  selected  according  to 
the  diameter  of  the  shaft  journals  of  the  assenfcled  engine.  The  connecting 
rod  journals  may  be  measured  without  removing  the  shaft  from  the  cylinder 
block.  For  measuring  the  main  bearing  faces,  the  shaft  must  be  removed.  After 
eny  exchange  of  inserts,  it  is  necessary  to  check  the  clearance  in  each  of  the 
bearings,  so  as  to  insure  that  shaft  repair  and  selection  of  repair  insert 
dimensions  were  done  properly. 

If  the  crankshaft  is  changed  in  an  engine,  it  i.s  also  necessary  to  change 
n \ l  the  inserts.  For  such  an  exchange,  'the  plant  produces  set  No.  I2O-10O01O7- 
fl  -crankshaft  with  normal  dimension  connecting  rod  and  main  bearing  inserts. 

The  set  Includes;  a  new  crankshaft,  seven  pairs  of  main  bearing  inserts,  six 
pairs  of  connecting  rod  inserts,  and  two  thrust  rings. 

During  the  process  of  the  engine’s  operation,  appearance  of  smell  localised 
breaks  in  the  anti- friction  layer  of  main  or  connecting  rod  bearing  inserts, 
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rf  the  surface,  need  not  he  taken  as  Indications 


whjn  inst;A*iln«  pistons  wirh  connecting  rods ,  the  cylinder  block  is  turned 
o  that  its  cylinders  are  up.  Laterally,  on*  after  th#  other,,  take  the  piston 
•me  connecting  rod  in  assembly.  Carefully  wipe  the  insert  bed  in  the  big  end 
f*ihe  connecting  rod  with  a  cloth,  unscrew  the  nuts  and  remove  the  connecting 
"  !  cap  and  inserts  which  are  installed  between  th®  connecting  rod  and  th*  cap. 
i iiKo  brass  or  copper  erds  on  the  connecting  rod  holts  to  protect  the  cylinder 
vni!  from  damage  duri.if  installation  of  the  connecting  iod  and  piston. 

Chrck  and  blow  out  the  holes  In  the  bottom  end  of  the  connect  leg  rod  ser- 
np  to  splash  oil  on  the  cylinder  holes  and  th*  camshaft  lobes,  place  the  in- 
r-.rf  in  the  rod  and  the  cap  and  check  coincidence  of  the  oil  passages.  Dry 
off  the  upper  connecting  red  insert  ar.d  piston  with  a  cloth,  Install  the  rings 
on  U\e  piston,  and  place  the  ring  buto  Joints  on  the  piston  in  the  proper 
position  (.see  Plate  3-38).  Wipe  down  the.  cylinder  block  and  the  connecting 
rod  journal  of  the  shaft  with  a  cloth. 


Lubricate  the  surfaces  of  the  connecting  rod  insert,  piston,  piston  rings, 

tut d  cylinders  with  clean  engine  oil. 


Mount  device  K-1288  (Plate  3-83)  on  the  piston  from  the  skirt  side  and 
install  the  piston  together  with  th*  connecting  rod  in  the  cylinder  (Plate  3-84) 
The  "forward" mark  on  the  piston  head  must  be  directed  toward  the  front  part 
of  the  engine.  The  piston  rings  must  be  freely  compressed  in  the  device.  Drive 
the  piston  along  the  cylinder  with  the  wooden  mandrel  (Plate  J-8S)  and  lead  the 
connecting  rod  bearing  to  the  crankshaft  journal.  Lubricate  the  connecting  rod 
journal  of  the  shaft  and  pull  the  bottom  end  of  th®  connecting  rod  to  th®  con- 
nearing  rod  journal.  Remove  the  protective  caps  from  the  confecting  rod  bolts, 
sot  the  insert  and  connecting  rod  cap  in  place,  and  tighten  it.  The  side  of 
the  connecting  rod  cap  ha-ing  the  stamped  connecting  rod  order  number  must  be 
directed  toward  the  valve  chamber  side  of  the  block.  Ensure  that  the  diametric 
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>aranco  In  the  conne  ♦•ing  rod  bearings  was  selected  normally. 


Plate  3-H3.  Device  X-1288  for 
piston  installation 


Plate  f-84.  Installation  of  piston 
and  rings  in  cylinder  with  a  device 


Plato  3-85.  Moving  piston  and  con¬ 
necting  rod  along  cylindor  with  woodon 
mandrel 


Chock  the  total  clearance  betwoen  tht  connect  nig  rod  beaming  faces  and 
crankshaft  journals  with  a  gauge.  The  cl0a-ar.ce  must  be  0,075-0.260  mm. 

It  is  expedient  ^0  install  tho  pic  tor.  and  connecting  rod  assembly  in  the 
cylinders  Ir.  tho  following  sequence-  first  and  sixth;  second  sad  fifth,  th;rd 
and  fourth . 

Finally,  tighten  the  connecting  rod  bolt  nuts  and  chock  thoir  tightness 
with  a  torque  wrench.  Torque  moment  on  the  nuts  must  be  within  the  limits  of 
5. 5-8,0  kg  meters,  Ir.  tightening  the  nuts,  it  is  necessary  to  bring  their 
sluts  into  position  fer  pinning.  Bringing  cho  nuts  to  coincidence  between 
their  closest  slots  and  the  pinning  hole  must  be  done  cnly  in  tbs  direction  of 
increasing  tightness. 

Check  the  tightness  of  main  and  connecting  rod  bearings  by  moans  of  rotatin 
the  crankshaft.  The  moment.  of  sii*ft  rotation  must  bo  no-  greater  than  10  kg 
meters,  Having  finished  checking  t..e  tightness  of  the  connecting  rod  bearings, 
it  is  necessary  to  pin  the  rod  bolt  nuts. 

Assest-ly  of  the  camshaft  includes  installation  of  tho  spacing  ring  6 
fsoe  Plato  3-13),  support  flange  5,  key  4,  and  gear  1. 

fho  goer  must  be  pressed  onto  tho  shaft  until  it  rests  against  the  spacing 
ring.  After  pressing  on  tho  gear,  the  lock  washer  is  installed,  tho  nut  is 
screwed  on,  tightened  until  it  refuses  to  move,  and  a  washer  is  driven  up 
against  one  of  the  flats  of  the  nut.  Fb«  support  flange  must  move  freely  aftei 
this,  and  clearance  between  the  flange  and  r.ht  face  of  the  support  cheek  must 
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be  0.08-0.21  nan. 

Journal  oscillation  of  the  large  camshaft  gear  hub  on  the  side  lying 
against  the  support  flange  is  not  allowed  to  bo  groater  than  0.04  nun.  Oscil¬ 
lation  of  the  journal  or,  its  rim  is  not  allowed  to  be  greater  than  0.16  mm. 

Gear  oscillation  is  checked  with  en  indicator  (Plate  3-86). 

For  pressing  on  the  gear,  the  shaft  must  be  mounted  on  a  device  (Plate  3-87) 
and  fastened  n  a  vise.  Then  press  on  the  gear. 

In  tho  process  of  engine  operation,  the  support  flange  also  wears  out.  In¬ 
creased  axial  clearance  causes  longitudinal  slack  in  the  shaft  and  a  knock  in 
the  engine.  The  amount  of  cxoarance  may  be  decreased  by  decreasing  tho  height 
of  the  spacing  ring. 

Axial  clearance  in  tho  camsh&fv  may  be  checked  without  removing  the  engine 
from  the  truck,  or  with  an  engine  already  removed,  with  an  indicator,  for  which 
it  is  necessary  to  remove  the  camshaft  gear  cover,  mount  the  indicator  (Plato 
3-88)  against  the  Journal  of  the  camshaft  gear  rim,  and  measuro  tho  axial 
clearance,  shaking  the  gear  slightly  with  a  tap  wrench. 

If  tho  camshaft  bushings  are  worn  more  than  the  allowable  limit,  it  I'* 
necessary  to  press  them  out  of  their  nests  in  the  cylinder  block  with  a  device 
(Plate  3 -89)  and  press  in  new  bushings  using  the  same  device. 


Plata  3-86.  Checking  journal 
oscillation  of  the  hub  and  rim 
of  a  cranksr.aft  goer 


PI  ate  3  67.  Proofing  on  a  camshaft 
gear  with  a  device 


When  pressing  ,n  rebuilt  or  new  bushings,  the  holes  for  lubrication  in  tho 
bushing  must  exactly  coincido  with  tho  passages  in  tho  cylinder  block  body. 
Prossed-in  bushings  must  be  fitted  by  development  to  the  diameter  of  the  support 
journals  of  the  camshaft  to  assure  a  normal  clearance  in  the  bearings  within 
tho  limits  of  0.03  0.10  mm. 


Installation  of  the  camshaft  and  the  cam  gears,  Wipe  out  tho  camshaft 
supports  in  the  cylinder  block  with  a  cloth,  check  coincidence  of  the  oil 
passages  and  lubricate  the  shaft  journals  and  lobes  with  engine  oil. 

Install  the  camshaft  in  the  cylinder  block  with  tho  gear  and  flango  in 
assembly  (see  Plate  3-50,  b) ,  connecting  the  crankshaft  and  camshaft  gears  so 
that  the  tooth  noted  with  a  dot  on  the  crankshaft  gear  go©3  into  the  cut  noted 
with  a  dot  on  tho  camshaft  gear  (Plate  3-90).  Check  the  amount  of  clearance 
between  the  teeth  of  the  camshaft  gears. 

For  chocking  clearance  in  the  camshaft  gear  teeth,  use  of  a  dovico  which 
fastens  on  the  front  face  of  the  cylinder  block  with  a  screw  (Plato  3-91)  is 
recommended.  The  end  of  the  lover  should  rest  against  tho  lateral  surface  of 
the  camshaft  gear.  With  tho  crankshaft  remaining  stationary,  rotate  (by  tho 
smount  of  clearance)  tho  camshaft  gear,  taking  up  tho  clearance  between  the 
>;oar  teeth,  and  determine  tho  amount  of  clearance  according  to  tho  hand  on  the 
indicator.  For  used  gears,  ttte  cloarar.ce  is  allowed  in  tho  limits  of  0.04-0.25  mm, 
usd  for  new  gears,  tho  allowable  clearance  is  0.04-0.12  mm.  Clearance  should 
be  checked  in  three  points  at  an  angle  of  120°,  and  deviation  in  tho  clearance 
*or  used  gears  must  be  r.o  greater  than  0.10  mm,  and  for  new  gears,  it  must  bo 
no  groater  than  0.06  mm.  Having  ehockod  the  clearance,  it  is  necessary  to  co¬ 
locate  the  holos  of  tho  support  flango  with  the  thr«adod  holes  in  tho  cylinder 
block  and  fasten  the  camshaft  with  bolts  and  lock  washers,  using  a  socket 
wronch  (see  Plate  3-50,  a),  inserting  it  in  tho  gear  holos. 

Tho  tightening  moment  of  the  flango  fastening  twits  must  be  2. 3-2. 3  kg 
meters,  after  which  tho  axial  clonranco  must  bo  maintained  within  tho  limits  of 
0.08-0.21  mm.  Lubricuto  the  gears,  fit  tho  oil  dofloctor  on  tho  end  of  the 
camshaft,  Install  the  screen  and  camshaft  gear  cover  with  gaskots  and  faster, 
them,  installing  the  bracket  for  tho  engine  suspension  swoybar  bonoath  tho 
first  and  second  bolts  on  tho  right  side.  Tiro  bolts  ore  tightened  in  two  peases. 
Torque  momont  must  be  7-8  kg  motors. 

Installation  of  tho  oil  pump  and  ongino  oil  pan.  Turn  tho  block  crankcase 
upward.  Set  the  oil  pump  on  the  cylinder  block,  connect  its  drivo  goar  with 
the  gear  formod  on  tho  camshaft,  and  fasten  tho  body  end  pipo  loading  oil  to 
the  ongine  jiair.  oil  lino  to  the  engine  block  with  bolts.  Install  gaskots  bonoath 
the  pipo  flange.  With  installation  of  a  two-soction  oil  pump,  besides  this, 
fasten  tho  pipo  conducting  oil  to  the  oil  radiator,  also  installing  gnskots 
beneath  the  flangos. 

Before  installing  the  oil  pan,  it  is  necessary  to  mnko  sure  that  thorc  are 
no  fovolgn  objects  inside  tho  ongino.  After  that,  liberally  lubricate  tho 
bottom  part  tho  cylinders  with  oil,  and  also  lubricate  tho  extonial  side  of 
the  piston  wrist  p < ns ,  and  tho  main  and  connecting  rod  bonrlngs. 

Lay  a  gasket  on  t'o  cyllndor  block  plane,  blow  out  tho  oil  par.  with  com¬ 
pressed  air  and  Install  t  on  tho  cylinder  block.  Screw  in  the  bolts  with  lock 
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washers  by  hand,  and  tighten  the  oil  pan  usin#  a  socket  wrench.  Tighten  the 
bolts  in  two  passes. 


j. ; 

.J 


~u 


Plato  3-88.  Measuring  axial  Plato  3-89.  Pressing  out  and 

camshaft  clearance  with  an  press  fitting  camshaft  bushings 

indicator 


Plato  3-90.  Position  of  Plate  3-91.  Chocking  clearance  '' 

marks  on  gears  during  in-  twoen  camshaft  gear  teeth 

stallation  of  gas  distribu¬ 
tion  system 


Installation  of  the  clutch  housing  cover  and  disengagomont  fork.  Install 
the  clutch  disengagement  fork  in  the  housing  and  fasten  the  bushing  flange 
with  bolts.  Install  the  clutch  housing  covor  and  housing  plate  and  fasten 
them  with  holts. 


Installation  of  valves  and  tappet  sections.  Rotate  the  engine  on  the 
stand,  setting  the  cylinders  upward.  Blow  out  the  valve  chamber  spaco  with 
compressed  air. 

Tightness  of  valves  is  renewed  by  lapping  the  working  faces  of  the  valves 
against  their  seats.  If  there  are  pits  or  marks  on  the  working  face  of  the 
valve  which  are  impossible  to  eliminate  by  lapping,  the  faco  is  subjected  to 
grinding,  with  consequent  lapping  against  the  seat.  Rotation  of  the  valve 
during  the  process  of  manual  lapping  is  accomplished  with  a  drill  which  rotates 
the  valve  across  its  section,  first  to  the  right  and  then  to  the  left. 

If  the  valve  has  a  slot  in  its  head,  it  is  held  by  mandrel  using  this 
slot,  and  if  there  is  no  slot,  it.  is  hold  by  a  rubber  suction  cup. 


During  lapping,  it  is  rocommended  that  a  slightly  elastic  spring  bo  in¬ 
stalled  beneath  the  valvo.  Lapping  paste  or  light  abrasive  powder  miued  with 
engine  oil  iji  used  to  accelerate  lapping. 


Plato  3-92.  Grinding  a  valve  face: 
1)  grinding  wheel  2)  valve 
3)  jaw  chuck  4)  nut  5)  body 


Plats  3-93. 

a)  checking 

b)  checking 
upright  2) 


Clocking  a  valve: 
atom  straightness 
working  face  1)  device 
Indicator  I)  valvo 
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In  .4  case  where  the  working  surface  of  the  valve  is  worked  out  (worn)  ,  it 
undergoes  grinding.  Valve  working  faces  may  be  ground  on  a  circular  grinding 
machine  or  on  a  model  2178  table  grinder  with  the  valve  fastened  in  a  jaw  chuck 
(Plate  3-92).  Construction  of  the  machine  allows  installs. ion  of  ths  valve  at 
the  required  angle  relative  to  the  grinding  wheel.  The  face  of  an  intako  valvo 
is  ground  at  an  angle  of  30°,  and  that  of  an  exhaust  valvo  is  ground  at  an  angle 
of  4S°.  The  grinding  machine  also  allows  the  valve  stem  face  to  be  ground  If 
it  is  worn. 

The  working  face  of  a  valve  may  be  ground  if  the  height  of  the  cylindrical 
belt  on  the  valve  head  exceeds  0.3  me.  Valves  whose  bolt  is  less  than  0,3  mm 
in  height  are  replaced. 

The  valve  stem  must  bo  straight,  Straightness  is  chocked  with  an  indicator 
on  jigs  (Plate  3-93,  a).  Valve  stem  curvature  must  not  oxcoed  0.015  mm  on 
100  millimeters  of  length.  Clearance  between  the  valve  stom  and  guido  boshing 
must  be  within  tho  limits  of  0.02-0,08  mm.  Working  surfnco  oscillation  in  a 
valve  relative  to  tho  ixis  of  its  stem  is  checked  on  a  device  Plate  3-93,  b) . 
The  amount  of  oscillation  must  not  exceed  0.03  mm.  Valve  st'  wear  along  tho 
diameter  must  not  oxceed  0.05  mu..  If  the  woar  present  is  greater  than  that 
indicated,  tho  valve  is 

Testing  valves  for  tightness  may  take  place  with  a  iodel  NIIAT  instrument. 
For  this,  the  instrument  is  tightly  sot  on  top  of  tho  lappod-iu  valvo,  ns 
shown  in  Plate  3-94,  and  air  is  forced  into  the  space  in  the  cylinder  with  a 
squooze  bulb.  In  this,  if  tho  nir  pressure  of  0.7  kg/cm^  does  not  fall  in  tho 
courso  of  half  a  minute,  the  valve  is  well  lapped  in. 

Valve  seating  tightness  may  also  be  chockod  by  sending  air  under  the  valvo 
through  tho  exhaust  or  intako  passage  of  tho  cylinder  block  (Plato  3-95)  .and 
thi-ough  a  tube  with  a  rubber  washer  which  is  tightly  prossod  against  tho  passage 
To  determine  tho  location  of  air  leakago,  korosono  or  liquid  oil  is  poured  on 
tho  valvo.  Tho  location  of  niv  leakago  is  rovoalod  by  tho  appearance  of  bubbles 

After  lapping  and  checking  valvo  tightness,  tho  cylindor  block  and  valvos 
"hould  bo  carefully  washed  and  blown  off  with  compre  sec,  air. 

Tho  maximum  allowable  increase  in  valve  guide  diamover  duo  to  tho  effect 
of  wear  is  0.08  mm,  and  with  a  greater  increase  in  guide  diameter,  It.  should  bo 
exchanged.  The  valvo  guidos  must  be  prossod  out  with  <»  dovico  (Plate  3-96, a). 

Tho  guide  is  pressed  into  fhe  cylindor  Mc-i  with  an  interference  of 
0.013-0.075  mm  with  a  mandrel  7  (Plato  3-96.  “  After  pressing  tho  guide  into 
the  block,  its  dimension  should  be  brought  iu  ;  c s „  Ications  by  rearing 
(Plate  3-96,  c)  . 

If  the  valve  guides  are  changed  in  the  engine,  thin  operation  should  bo 
performed  before  the  valve  seats  are  corrected  by  m  ill ing. 
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Plate  3-94.  Method  of  chock¬ 
ing  valvo  tightness  with 
NIIAT  instrument 


Plato  3-9S.  Chocking  valvo  tight¬ 
ness  by  sending  air  under  the  valvo 


The  vulvo  seats  are  fonnod  in  the  cylinder  block.  Wear  on  the  seat  face 
loads  tv.  improper  valve  seating,  which  causes  penetrating  gases  to  form  pits 
on  the  working  surface  of  the  valve  seat.  Small  pits  in  the  soat  may  be  elim¬ 
inated  by  lapping,  and  doopar  ones  by  milling  or  grinding  with  consequent  lap¬ 
ping  of  tho  valve  to  the  working  face  of  the  seat.  For  an  intake  valve  seat, 
a  cutter  (miller)  whoso  tooth  are  positioned  at  an  angle  of  30°  Is  used,  end 
for  oxhaust  seats,  this  angle  is  45°. 

Width  of  tho  working  face  of  the  valve  seats  must  be  2.S-3.0  mm.  With  e 
width  of  seat  wording  face  greater  than  3.0  mm,  it  is  necessary  to  decrease 
the  face  by  milling  tho  seat  at  angles  of  75°  and  i5*  to  the  axis  of  tho  valve 
guide . 

Valve  soat  faces  are  repaired  In  the  following  order:  machine  tho  working 
surface  of  the  valvo  seat  with  a  mlllsr  at  .n  angle  of  45°,  as  shown  in  Plato 
3-97,  a,and  b,  and  remove  tho  faco  at  the  tottom  part  of  tho  valvo  soat  with  a 
miller  at  an  angle  of  >5®  (Plato  3-97,  c)  ;  remove  the  face  of  the  upper  part, 
of  tho  seat  with  a  miller  at  an  angro  of  IS9  (Plato  3-97,  d)  and  grind  tho 
working  surfaco  of  the  valvo  seat  with  a  grindstone  plate  3-97,  o) .  lheso 
same  operations  are  performed  for  a  soat  with  a  30“  seat  face. 

A  working  surface  of  the  soat  is  ground  using  an  electric  drill  with  a 
special  mandrel  (Plate  3-98,  a),  and  tho  guide  rod  1  Is  selected  according  to 
the  diameter  of  tho  valve  guide.  Before  grinding  the  vslve  se’'t,  tho  stone  on 
tho  grinding  device  should  be  trued  with  a  diamond  (Plate  3-98,  b). 
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Plate  3-96.  Changing  valvo  guides:  a)  pressing 
guide  out  b)  pressing  guide  in  c)  reaming  guide 
1)  puller  body  2)  support  ball  bearing  3]  washor 
4)  nut  (drawing)  5)  puller  shaft  6)  nut  (backing) 
7)  mandrel  8)  handlo  9)  counter  boro  reaming 
10)  cylinder  block 
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Plato  3-S2.  Valve  seat  correction:  a)  machining 
t. . i g  1  e j  and  dimensions  of  valve  seat  b)  machining 
scat  at  45"  angle  c)  removing  seat  face  at  75" 
"ngle  d)  removing  seat  faco  at  15°  angle 
e)  grinding  working  face  of  seat  with  abrasive 

stone 


After  grinding  the  valve  seat,  it  is  necessary  to  check  the  accuracy  of 
its  machining  with  a  device  (Plate  3-991 .  Oscillation  of  the  working  surface 
of  the  valve  seat  relative  to  the  axl:.  of  the  valve  guide  hole  is  not  allowed 


M  be  greater  thin  0.03  on. 

Th#  tappet.  Wear  on  the  spherical  surface  of  \e  tappet  plate  must  not 
exceed  0,10  m,  Wear  on  the  tappet  shaft  diameter  ^ust  not  excood  0.04  mm. 
Wont  out  tippets  end  tippet  guide  sections  must  be  replaced  or  ropaired. 


Plate  3-98.  Universal  device  for 
finding  valve  seats:  a)  device 
for  grinding  b)  device  for  truing 
grindstone  1)  guide  rod  2  grind 
stone  3)  device 


Worn  out  tappet  guide  holes  may  be  rebuilt  to  repair  dimensions. 

Tappets  which  are  correctly  selected  according  to  the  dimensions  of  the 
guide  ho'es  and  lubricated  with  oil  must  freely  fall  through  the  guide  holes 
under  their  own  weight. 

ia&ricate  the  valve  stems  with  engine  oil  and  install  the  valves  in  the 
cylinder  b'o^k  rucepiacle ,  Next,  mount  the  spring  and  pUto  on  the  valve  stem 
(sec  Piste  3-34,  e) ,  and  then,  compressing  the  spring  with  device  20P-7992 


(*«9  Plate  3-44,  d) ,  Install  the  keys  and  remove  the  device. 

Instil  the  rear  tappet  section  in  assembly  with  tho  tappers, for  which 
the  crankshaft  must  he  turned  to  a  position  in  which  the  fifth  lobe  of  the 
camshaft  is  directed  upward,  and  after  this,  rotate  the  crankshaft  by  120® 
to  the  position  in  which  the  eighth  lobe  of  the  camshaft  is  directed  straight 
upward,  and  then.  Install  the  front  tappo'.  section.  Tighten  the  tappet  sections 
with  bolts  (see  Plate  3-44,  b) .  Torque  moment  is  7. 0-9,0  kg  meters. 

Adjust  clearance  in  the  valves,  Then  lubricate  the  cam  lobes  with  oil, 
install  the  valve  chamber  covers  with  gaskets  and  fasten  thorn  with  bolts  (see 
Plate  3-44,  a). 

Installation  of  the  cylinder  head.  Check,  and  if  necessary,  carefully 
wipe  the  cylinders,  piston  heads,  and  cylinder  head  with  a  cloth,  and  then 
blow  them  out  with  compressed  air.  Lay  the  cylindsr  head  gasket  with  its 
smooth  side  toward  the  block.  Screw  in  the  seven  scuds  at  fiut  by  hand,  and 
then  tighten  them  with  a  stud  tightener. 

Install  the  cylinder  head,  insort  the  bolts,  and  tighten  them  with  an 
angular  socket  wrench  in  two  passes.  Cyl inder  head  bolt  torque  should  be  checked 
with  a  torque  wrench.  The  torque  moment  for  bolts  and  nuts  must  be  within  the 
limits  of  10-12  kg  meters,  The  head  fastening  bolts  should  he  tightened  in 
the  oi’der  shown  in  Plate  3-31. 

Installation  of  the  front  motor  mount  bracket,  the  crankshaft  rulley,  and 
tho  ratchet.  Install  the  front  motor  mount  bracket  on  tho  projection  of  the 
camshaft  gear  cover  as  shown  In  Plate  3-100,  a,  so  that  the  depression  in  the 
brocket  Is  directed  toward  the  side  of  the  camshaft  gear  cover. 

Install  the  key  in  the  key  way  in  the  end  of  the  crankshaft  and  press  cue 
pulley  on  the-  shaft  (Plate  3-100,  h) .  Install  the  locking  washer  on  the  end  of 
the  shaft  and  screw  the  ratchet  into  the  threaded  hole  in  che  crankshaft. 
Tighten  tht  ratchet  with  a  wrench  and  crimp  the  lock iwt  wo*>hev 


PI  :..e  5  100,  Installation  of  the  front  sotor  sount  bracket 
and  pressing  the  crankshaft  pulley:  s)  bracket  installation 

hi  pulley  pressing 


Installation  of  exterior  part*  end  assemblies  on  the  engine.  install 
the  intake  and  exhaust  manifolds  with  the  gasket  and  fasten  them  with  bolts 
(See  Plate  3-42).  For  convenience  in  performance  of  this  operation,  two 
helping  3 tuds  can  be  screwed  into  the  block  and  the  manifolds  mounted  on  them. 
Later,  after  having  fastened  the  manifolds  with  bolts,  tho  studs  are  unscrewed 
and  the  final  two  bolts  are  screwed  Into  their  places.  Torque  moment  on  the 
manifold  fastening  bolts  must  be  4-5  kg  meters. 

Curvature  of  the  intake  and  exhaust  manifold  contact  surface  must  be  less 
than  0.7  ram  on  its  entire  length,  and  no  greater  than  0,4  mm  for  a  row  of  con¬ 
tinuous  flanges.  Checking  of  this  is  done  with  a  leaf  gauge  and  straightedge 

gauge. 

if  the  straightness  of  the  contact  plane  does  not  fall  within  the  assigned 
limits  of  tolerance,  Its  correction  must  be  conducted  by  milling  or  manual  fit¬ 
ting  with  a  file.  The  presence  of  small  cracks  on  the  internal  part  of  the 
manifold  need  not  ierve  as  an  indication  of  failure. 

During  repair,  the  walls  of  the  manifolds  should  be  checked  and  cleaned 
of  formations  of  deposits  on  them,  since  a  significant  quantity  of  these  deposits 
noticeably  constricts  the  prssage  section  of  the  manifolds,  decreasing  its 
power  and  economy.  Cleaning  is  done  with  a  metal  brush  and  jag  wire  with  sub¬ 
sequent  washing  in  kerosene  and  blowing  out  with  compressed  air.  After  clean¬ 
ing,  the  manifolds  should  be  checked  foe  tightness  under  pressu  e  of  3-4  kg/cm*. 

Screw  in  the  two  studS*  for  fattenin'!!  the  fuel  pump.  Install  the  fuel  pump 
with  the  gasket  beneath  it,  and  tighten  the  nuts. 

Check  the  cylinder  block  for  presence  o*  the  water  distributing  pipe.  In¬ 
stall  the  water  pump  with  its  gasket  on  the  front  part  of  the  block  and  fasten 
it  with  bolts.  Mount  the  compressor  drive  belt  and  the  fan  belt  on  the  pulley, 
including  a $  crankshaft  pulley  in  them. 

Install  the  compressor  on  the  cylinder  head  and  fasten  it,  tightening  the 
nuts  on  the  studs  to  a  preliminary  position.  Mount  the  drive  belt  on  the  pulley, 
tighten  the  belt  and  final  tighten  the  compressor  nuts. 

Install  the  starter  and  fasten  it  with  holts. 

Install  the  oil  filler  pipe  in  assembly  with  the  air  filter  of  *he  crank¬ 
case  ventilation  system  and  fasten  the  pipe  with  bolts.  The  bolt*  must  be 
tightened  evenly  to  prevent  breakage  of  the  flanges  on  the  tube. 

Install  the  oil  filter  body  in  assembly  with  its  gasket  on  the  cylinder 
block  area  for  it,  and  fasten  it  with  bolts. 

Screw  the  cooling  liquid  temperature  Indicator  switch  to  it*  receptacle 
in  the  cylinder  head.  Screw  the  oil  pressure  indicator  switch  into  it*  receptacle 


in  the  cylinder  block  main  oil  line. 

I nn tali  the  ignition  coll  on  the  cylinder  head  and  fasten  it  with  belt* . 

After  having  inserted  the  thermostat  in  the  water  pipe,  install  it  with 
It-*  gasket  on  the  cylinder  head  and  fasten  it  with  bolts.  The  bolts  must  be 
lightened  evenly  to  protect  the  pipe  flanges  from  damage. 

Install  the  generator  brackets  on  the  cylinder  block  and  fasten  them  with 
bolts.  Install  the  generator  on  the  brackets  and  fasten  it.  Connect  the  ten* 
‘‘toning  ana,  mount  the  generator  drive  belt  on  its  pulley,  and  tighten  the 

belt. 


Install  the  heat  Insulation  gasket  on  the  upper  flange  of  the  intake  and 
r*hau*t  manifolds,  install  the  engine  revolution  governor,  and  then  install 
the  carburetor  with  its  gasket  and  fasten  it  with  nuts.  Connect  the  fuel  line 
from  the  fuel  pump  to  the  carburetor  and  fasten  it. 

Install  the  eng  ne  :lr  filter  on  the  carburetor  and  fasten  it.  Connect 
the  o  s  *•  separation  tube  to  the  compressor  and  fasten  it  on.  the  filter  and  on 

the  compressor. 


Connect  ths  cooling  system  hoses  to  the  compressor,  to  the  cylinder  head 
sleeve,  and  to  hf  water  pump  cap  sleeve  and  fasten  them.  Connect  the  inlet 
and  outlet  oil  nes  for  lubrication  of  the  compressor  and  fasten  them. 

Bring  the  transmission  up  on  a  hydraulic  Jack  (type  32P-1270) ,  raise 
rhe  transmission,  and,  having  connected  it  to  the  clutch  housing,  fasten  it 
with  bolts,  tightening  them  with  an  angular  socket  wrench  until  they  refuse  to 

t'-rn. 


Installation  of  the  distributor.  Since  not  only  the  distributor  was  re¬ 
moved  from  the  engine  but  also  the  intermediate  shaft  for  its  drive,  it  is 
necessary  to  install  the  drive  shaft  before  installing  the  ignition.  For  this, 
the  piston  in  the  first  cylinder  must  be  set  at  TDC  on  its  compression  stroke, 
according  to  the  mark  on  the  flywheel  or  according  to  the  setting  rod  on  the 
camshaft  gear  cover. 

Install  the  intermediate  distributor  drive  shaft  with  the  body  as  an 
assembly  in  the  cylindor  block  receptable  and  rotate  the  shaft  so  that  the 
slot  in  its  sleeve,  which  Is  displaced  by  0.5  mm  relative  to  the  shaft  axis, 
is  directed  toward  the  side  of  the  cylinder  block.  Then,  turning  the  shaft 
slightly  in  a  counter-clockwise  direction,  drop  it  with  the  body  into  the 
receptacle  in  the  block  so  that  the  drive  gear  teeth  are  engaged  with  the  gear 
on  the  camshaft.  The  intermediate  drive  shaft  of  the  distributor  must  rotate 
and  sit  in  a  position  so  that  the  slot  in  its  sleeve  is  parallel  to  the  cam¬ 
shaft  ax  is  with  the  slot  displaced  trward  the  cylinder  block,  after  which  the 
stop  bolt  is  tightened  and  clenched  on  the  engine. 
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install  the  plates  of  the  manual  timing  adjuster  on  th®  cylinder  block 
space  for  thwa,  and  fasten  them  with  bolts,  loosen  the  upper  plate  tension 
bolt  of  the  octano  corrector  and  install  the  distributor  on  the  engine,  having 
previously  turned  the  shaft  so  that  the  projection  on  the  distributor  connect¬ 
ing  sleeve,  having  a  displacement  of  0.5  mm  relative  to  the  axis  of  the  shaft, 
is  directed  to  the  side  of  the  vacuum  regulator,  which  must  bo  directed  upward 
toward  the  ignition  coil.  In  this,  the  rotor  olectrode  must  be  located  opposite 
the  terminal  of  the  first  cylinder  on  the  cap.  After  this,  tighten  the  distrib¬ 
utor  fastening  tension  holt  on  the  cylinder  block.  Install  the  high  tonsion 
wires  snd  connect  them  with  the  spark  plugs. 

For  checking  ignition  timing,  It  is  necessary  to  Install  the  wires  In 
place,  fasten  thaa  on  their  corresponding  terminals  of  the  equipment,  and  con¬ 
nect  tho  wira  of  the  priasU7  circuit  to  «n  auxiliary  battery. 

Rotating  the  adjusting  nut,  co-loeste  the  indicating  arrow  of  the  upper 
plitl  of  the  octane  corrector  with  the  z«sr-  mark  on  the  lower  plate.  Turn  on 
the  ignition  and  rotate  the  distributor  body  counter-clockwise  with  the 
adjusting  nuts  until  the  appearance  of  a  spark  between  the  end  of  the  middle 
wire  from  the  ignition  coil  and  ground  (by  @  distance  of  2-3  ram) .  Initial  con¬ 
tact  point  breaking  my  be  checked  with  a  timing  light  connected  to  the  engine 
ground  and  to  tho  low  tension  terrains'-  of  the  distributor.  Tighten  the  adjust¬ 
ing  nuts  of  the  octane  corrector  in  this  position.  Then,  check  for  tho  correct 
installation  of  wires  in  the  distributor  cap,  corresponding  with  tho  ignition 
firing  order  (1-5-3-6-2-4) . 


Running  the  engina  in 

To  increase  the  service  period  of  an  engine,  it  is  run  in  after  assembly. 
The  ongine  running-in  process  allows  checking  of  the  quality  of  impair  work 
performed,  presence  of  local  over- runs,  extraneous  noises  or  knocks,  and  leaks 
or  lack  of  tightness.  It  also  allows  fine  adjustment  of  clearance  between 
valves  and  tappets  on  a  wena  engino,  sotting  of  ignition  timing,  adjustment  of 
tho  carburetor  for  engine  idle,  as  well  as  chocking  the  level  of  fuel  in  the 
carbureter  float  chamber,  end  pressure  and  temperature  in  tho  angina  lubricating 
and  cooling  systems. 

After  a  short  running-in  period,  a  short-time  load  can  bo  applied  to  the 
origins  with  a  partially  closed  throttle,  and  one  or  two  power  control  points 
can  be  taken  during  its  operation.  After  overhaul,  the  engine  should  bo  run 
in  according  to  the  schedule  shown  in  Table  3-2. 

The  ong-no  ii  eor.^idevod  usable  If  it  can  be  started  with  a  starter  or 
with  a  handcrank,  works  at  any  speed  without  missing,  runs  smoothly  at  idlo 
(400-600  rp»),  «oss  not  ieak  oil,  water,  or  fuel,  and  dees  not  have  extraneous 
noises  and  knocks.  Oil  pressure  at  1000  rpm  must  be  no  loss  than  2.5  kg/cm“. 

If  a  defect  is  uncovered  in  an  engine  during  tho  process  of  its  running  in. 
tho  respor  ibl#  parts  are  exchanged  and  the  engine  uttdorgoos  a  second  running 
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in,  using  oitner  tho  full  schedule  ov  a  partia-  one 

running  in  and  testing  of  engines  take^  v.l  ac?  on  .-tand*  Hydraulic 
brakes,  eloctrodynamometors  on  direct  current  re  -,,)eci'>J.ly  eq-H*pod  normal  dd- 
synchronous  alternating  current  motors  con  be  usnd  to  lead  the  engine.  Plat* 
3- 101  presents  an  ongine  stand  equipped  with  an  sir eruatir-.g  current  electric 
motor. 


Installation  of  tho  power  unit  in  the  truck 

Install  tho  power  unit  on  the  special  carriage  and  bring  it  to  the 
truck,  disconnect  the  hand  brake  drive  lover,  remove  the  cover. and  l-sver  from 
tho  transmission,  and  cover  the  transmission  with  a  place  of  cardboard  which 
has  boon  specially  propared  for  it.  Faston  the  mechanism  hook  to  tho  engine 
hanger  and  sot  the  engine  on  tho  truck  frame,  simultaneously  placing  the  top 
suspension  cushions  beneath  tho  front  motor  mount.  Install  the  front  suspen- 
sion  bolts  with  the  bottom  cushions  and  fasten  tho  front  engine  suspension. 
Install  tho  bolts  on  tho  rear  ongine  suspension  and  fasten  thot*.  Install 
transmission  covor  and  fasten  it  with  bolts.  Connect  tho  exhaust  pipe  with 
its  gasket  and  fasten  it  to  tho  flange  of  tho  exhaust  manifold  with  bolts,  in- 
stall  tho  handbrake  drivo  lever,  fasten  it  rad  connect  it  with  tho  brake.  Con- 
noct  the  clutch  disengagement  mechanism  and  install  tho  pedal  return  spring. 
Connoct  tho  propeller  shafts  and  fasten  them  with  bolts.  Connect  and  fasten 
tho  speedometer  cablo. 

Connoct  tho  transfer  case  drivo  and  faster,  it.  If  the  truck  has  a  winch, 
it  is  necessary  to  Install  and  fasten  its  drive. 

Install  and  tho  inspoction  plato  in  the  cab  floor  with  bolts.  Con¬ 

nect  and  tight'  he  oppressor  lino  and  fuol  lino.  Install  the-  throttle  con¬ 
trol  bracket  and  fasten  it,  Fasten  tho  throttlo  control  podal  vod  to  the 
bracket  sud  fasten  it.  install  and  connoct  the  rod  with  tho  throttlo  1  ever  and 
with  tho  throttle  control  bracket,  and  install  tho  cax-buretor  leakage  return 
spring.  Fasten  tho  manual  choko  and  throttlo  cnbles  to  their  brackets  and 
faston  them  with  scrows. 

Install  tho  radiator  in  assembly  with  its  jacket  on  tho  friuw  with  rubber 
cvrhions  and  fasten  it.  Connoct  tho  drawbar  to  tho  louvre  lever,.  and  pin  and 
faston  tho  drawbar  bracket  of  tho  dashboard.  Install  tho  bottom  radiator  pipo 
with  a  gaskot  and  faston  it  with  bolts.  Then  connoct  tho  hoso  with  tho  water 
pump  and  tho  hoso  with  tho  c/lindor  hoad  pipe,  and  faston  tho  c 1 maps  with 
scrows.  Install  tho  hood  spacing  rod  and  preliminarily  fasten  it. 

Connect  tho  wiros  for  tho  generator,  starter,  ignition  coil,  distributor, 
and  sonding  switches  for  tho  indicators  of  cooling  liquid  tomperaturo  and  oii 
prossuro  and  faston  thorn  on  their  polos.  Fasten  tho  raultlwlro  conductors  on 
polos  of  tho  connecting  blocks,  connoct  tho  "ground"  crosspiece  and  fasten  it 


-104- 


(wr^  :'•  i.  i.ssi  ,y  .juw?.'-.ja',  i  i  jv,  mr“! 


wneTOPUKP?  jr  WWJ'IJUUJW! 


? 

i 


P; 


T 

< 

V- 

l 


*4 

HpwiviGoni 

is 

i 

it 

‘ih 

m 

dlt 

s : 

a  1 

S$ 

-4  Xo.ia.'uu*  .  .  •  • 

'00-000 

20 

4/  1  a  .  ,  .  .  • 

K' 0—000 

10 

jj  3*ii  -s 

.  rpvj!<!t . 

900-i)00 

)0 

V)  To  ho  . 

— 

1 300  —  1 000 

10 

v  .fc-jirsij!  hoa  m- 

.  rayjx&a  . 

1 0  —  1  /  > 

1 200-1 -WO 

is 

6)  to  *a . 

;4-2o;mco~i.4X) 

)•< 

tsbls  3-2^  Schedule  of  engine  running-in 

Soy:  a)  running- in 
b)  lead,  ftp 

c 's  nysbor  of  crankshaft  revolutions, 
Vp*8 

d)  run-in  time,  minutes 
0  cold 

2)  sama 

3)  hc£,  without  load 

4)  same 

i)  hot,  under  load 

6}  S&B3 


Plate  3-101.  Stand  for  {funning  in  and  tenting  anginal 
1)  tank  with  water  2)  ualvo  shutting  off  water  from  water  line  3)  protective 
gi'eting  4)  and  10)  nuts  fastening  engine  on  stand  S'!  water  shutoff  valve 
6)  engine  7)  stand  frame  8)  fuol  shutoff  valve  9)  exhaust  gas  collector  pipe 
11}  universal  drive  12)  oloctric  motor  13)  throttle  control  drive  14)  electric 
motor  control  buttons  15)  manometer  for  oil  pressure  in  engine  lubrication 
system  16)  water  thermometer  17)  oil  thermometer  16)  tachometer  for  numbor  of 
engine  crankshaft  revolutions  19)  dial  for  weights  20)  protective  grot  ing 
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to  the  cylinder  head  with  a  bo1 1,  and  fasten  the  "ground"  wire  and  starter 
wire  to  the  poles  of  the  storage  battery  and  tighten  them. 

Install  the  engine  hood  ani  fasten  the  hood  bar. 


Dimensions  of  parts 

Engine  cylinders  are  measured  in  two  directions  which  are  porpondicular 
to  oach  other,  along  the  axis  of  the  crankshaft  and  perpendicular  to  it,  and 
also  in  two  belts  at  distances  of  10-15  and  65-70  mm  from  the  upper  plane  of 
the  cylinder  block. 

Maximum  allowable  cylinder  wear  should  bo  considered  to  bo  0.4  mm.  Planar 
i regularities  on  tho  surface  of  the  block  whera  it  is  assomblod  with  the 
cylinder  head  are  not  allowed  to  be  greater  than  0.2  mm  on  tho  entire  length  of 
the  block,  and  no  greater  than  0.05  mm  on  the  length  of  ?0  along  the  sur¬ 
face  lying  against  the  oil  pan,  no  greater  than  0.2  mm  on  the  entire  length, 
and  no  greater  than  0.05  mm  on  the  length  of  50  mm;  on  the  surface  lying 
against  the  intake  and  ths  exhaust  manifolds,  no  groator  than  0.4  ran.  If  planar 
irro#ularitios  in  the  surfaces  noted  above  exceod  those  allowable,  it  is  nec¬ 
essary  to  true  these  surfaces  by  scraping  or  fine  milling. 

Beforo  the  cylinders  go  ir.  for  repair,  it  is  necossary  to  determine  the 
awgreo  of  wear  on  choir  vails.  Wall  wear  is  measured  by  an  indicating  plug 
gauge  of  dimensic  100-150  mm,  set  at  th6  nominal  cylinder  diameter,  To  main¬ 
tain  stable  jasuromonts ,  it  is  desirable  that  all  measurements  be  taken  at 
a  constant  temperature  of  the  surrounding  medium  of  10-30"C. 

Cylinders  are  overhauled  by  boring  and  subsequent  honing.  It  is  recommended 
that  tho  portable  machine  mod  1  2407  be  "sod  for  boring  cylinders.  The  cylinders 
should  bo  bored  leavinp  a  margin  of  0.02-0.08  nun  for  honing.  Honing  Is  accom¬ 
plished  with  ah  isivo  blocks  or  drilling  machines  or  on  modol  2291  finishing 
roc chines , 

During  boring,  deviation  of  the  perpendicularity  between  the  cylinder  axis 
and  the  crankshaft  rotls  must  not  exet sd  0.05  mm  on  a  length  of  100  mm.  The 
nominal  and  repair  dimensions  of  cylinders  are  givon  in  Table  3-5.  Dimension 
groups  are  givon  for  individual  .election  of  pistons. 

All  cylinders  of  a  single  block  arc  repaired  to  a  single  repair  dimovisioi. 
Tho  maximum  conicity  and  ovality  of  an  overhauled  cylinder  is  net  allowod  to  bo 
groator  than  0.025  mm.  Some  cylinders,  whose  diametors  for  seme  reason  fall 
outside  the  limits  of  the  maximum  dimension  103  or  170  nur,  may  bo  repaired  by 
tho  method  of  sleeving.  The  number  of  sleeves  in  a  single  blcc’;  may  not  exceed 
three.  Sleeves  »ro  manufat  turn  d  of  ..ho  cast  iron  used  in  cylinder  blocks. 
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table  3-3.  Nominal  and  repair  divisions  for  cylinders,  mm 

Kay:  a)  dimension 

b)  cylinder  diametor  increase 

c)  cylinder  dimensions 

d)  nominal  and  ropair 

e)  groups 
fj  nominal 

g)  first  overhaul 

h)  second  overhaul 

i)  third  overhaul 
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Plato  3-102.  Dimensions 
a)  sloovo  b)  sleeve  cavity 


Dimensions  of  the  slooyo  and  sloovo  cavity  in  the  cylindor  block  aro  pro 
sonted  in  Plate  3-102.  For  prossing  the  sloovo  into  fho  cylindor  block,  hot 


water  should  be  poured  into  tho  wster  jacket,  and  the  sleeve  should  bo  cooled 
as  much  as  possible  and  lubricated  with  oil.  Sleeves  are  pressed  in  by  a  pross 
with  an  interference  of  0,05-0.10  mra.  The  face  of  the  presssd-in  sleeve  must 
be  flush  with  the  upper  plane  of  the  cylinder  block. 

The  clutch  housing.  On  the  clutch  housing  assombly  surfaces  with  the 
cylinder  block  and  with  tho  transmission,  planar  irregularity  is  not  allowod 
to  be  greater  than  0.4  mm,  and  non-parallolnoss  of  these  planes  relative  to  o8.cn. 
other  is  not  allowod  to  be  greater  than  O.SS  mm. 

Height  of  the  housing  support  lugs  must  be  within  tho  limits  of  7G.25- 
69.75  min.  Wear  of  the  support  lugs  along  height  is  allowed  to  64  mm.  Tho 
diaaotor  of  tho  holes  for  tho  rear  motor  mount  bolts  must  bo  within  tho  limits 
of  19.75-21.0  mm.  If  tho  holes  aro  greatly  worn,  it  is  pormissiblo  to  roam 
thorn  and  install  bushings.  Tho  internal  diamotor  of  tho  bushing  for  the  clutch 
disongagoment  fork  shaft  must  bo  within  the  limits  of  25,06-25.17  mra. 

Holes  for  tho  clutch  disongagomont  fork  shaft  may  be  roamed  to  tho  ovorall 
dimensions  shown  in  Table  3-4. 

In  roaring  tho  holos,  bushings  are  pressed  in  with  an  intorfei’enco  of  no 
greater  than  0.10  mm.  After  pressing,  both  bushings  aro  bored  simultaneously 
to  ensure  their  coaxiality.  Nonalignmont  of  tho  bushings  is  allowed  to  bo  no 
greater  than  0,025  mm  and  nonparallolness  relative  to  tho  surface  lying  against 
the  cylinder  block  is  allowed  to  be  no  groater  than  0.1  mm  on  a  length  of  100  mm. 

Tho  clutch  housing  is  centered  on  the  cylinder  block  with  two  installation 
rings.  Whon  the  clutch  housing  is  exchanged,  it  is  installed  on  tho  rings, 
which  aro  pressed  in  tho  face  of  tho  cylinder  block,  and  it  is  fastened  with 
bolts.  Tho  b-'lt  torque  moment  must  bo  equal  to  8-10  kg  meters.  After  tighten¬ 
ing,  alignment  of  tho  holos  centering  tho  transmission  with  the  axis  of  tho 
crankshaft  should  be  chocked,  along  with  the  perpendicularity  of  the  roar  face 
of  tho  housing  relative  to  tho  axio  of  the  crankshaft. 

This  checking  is  performed  with  devico  IV-2376,  fastened  on  the  crankshaft 
flange  (Plate  3-103).  Tho  amount  of  oscillation  of  tho  intornal  surface  of 
tho  hole  and  the  face  of  tho  clutch  housing  relative  to  the  axis  of  tho  crank¬ 
shaft  must  not  exceed  0.2  mm. 

Tho  cylinder  hoad.  Planar  irrogulurity  of  tho  cylinder  head  must  not 
excoed  0.3  nun  on  its  entire  length  or  0,1  nun  on  a  length  of  100  nun.  If  curvature 
is  present  which  exceeds  the  mentioned  amounts,  the  cylinder  head  surface  must 
bo  milled  or  scraped,  keeping  in  mind  that  tho  volume  of  tho  combustion  chamber 
may  not  be  docroasod  by  more  than  2  cm^.  Control  of  tho  assembly  surface  of 
tho  cylinder  hoad  is  dono  with  a  set  of  gauges  on  a  control  plate  or  with  a 
straightougo  gauge. 

Testing  tho  cylinder  head  for  tightness  should  bo  dono  with  water  or  omul- 
sion  at  u  pressux'O  of  3-4  kg/cm^  over  tho  course  of  throe  minutes. 
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Plate  3-103.  Checking  alignment  and  perpendicularity  of 
tho  clutch  housing  rolative  to  the  crankshaft  axis: 
a)  dovico  installation  b)  chocking  alignment  and  perpen¬ 
dicularity  with  two  indicators  simultaneously  1)  cylinder 
block  2)  crankshaft  flange  3)  wing  nut  fastening  tho 
dovico  to  the  crankshaft  flango  4)  device  shaft 
S)  clutch  housing  6)  indicator  for  checking  flangod  clutch 
housing  holo  7)  indicator  for  chocking  plane  lying  against 

transmission 


fw 


Plate  3-104.  Piston  marking:  a)  nominal  dimension 
b)  overhaul  dimension  1)  dimensional  group  according 
to  skirt  diumetor  2)  dimensional  group  according  to 
weight  3)  dimensional  group  according  to  wrist  pin 
holo  diamotei  4)  location  of  DTC  stamp  5)  designa¬ 
tion  of  piston  overhaul  group  6)  overhaul  dimension 
of  piston 
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Pistons,  Marking  of  a  piston  of  nominal  dimensions  is  shown  in  Plate 
3-104,  a,  and  that  of  a  piston  of  overhaul  dimensions  is  shown  in  Plato  3-104, 
b,  Repair  and  nominal  piston  dimensions  are  presented  in  Table  3-S.  To  pro¬ 
vide  individual  selection  of  pistons  Recording  to  cylinders,  each  of  the  pre¬ 
sented  dimension,  is  dividod  into  dimensional  groups,  in  which  the  pistons 
follow  every  other  0.^2  mm  increment,  according  to  skirt  diameter. 
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Table  3-4.  Dimensions  of  holes  for 
fork  shaft  bushings ,  mm 

Key’  a)  dimension 

b)  initial 

c)  allowable  without  repair 

d)  nominal 

o)  first  repair 
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Table  3-S.  Dimensions  of  pistons,  mm 

Key:  a)  dimension  b)  cylinder  diameter  increase  c)  skirt  dimension  (In 
wrist  pin  axis  plane)  d)  nominal  and  repair  o)  groups  f)  nominal  g)  first 
overhaul  h)  second  overhaul  i)  third  overhaul 
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Tab.vd  3-6.  Dimensions  of  piston  wrist  pin  hole  ,111m 

Key:  a)  dimansion 

b)  group  designation 

c)  nominal 

d)  first  repair 

e)  second  repair 

f)  blue 
8)  tod 

h)  whito 

i)  black 
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Table  3-7.  Piston  wrist  pin  dimensions,  mm 


Key:  a)  dimension 

b)  diameter  increase 

c)  designation  of  wrist  pin 
diameter  according  to  emip 

d)  designation  of  ropuir  dimension 


e)  nominal 

f)  first  ropair 

g)  second  repair 

h)  blue 

i)  rod 


j)  white 

k)  block 

l)  BR  or  AR1 

m)  BR  or  AR2 
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With  porpendieular  measurements ,  ovality  in  a  new  piston  tkirt  Is  allowed 
to  bo  no  greater  than  0.15  mm,  and  piston  skirt  conicity  must  be  within  the 
limits  of  0.04-0.06  mm. 

Piston  weight  must  be  within  the  limits  of: 

For  a  piston  of  nominal  dimensions,  782-822  grams; 

For  a  piston  of  +C.S  overhaul  dimensions,  782-836  grams; 

For  a  piston  of  +1.0  i  overhaul  dimensions,  790-84n  gvsms ; 

For  a  piston  of  +1.5  mm  overhaul  dimensions,  814-854  grams. 

In  a  set  of  pistons  for  ono  ongino,  variations  in  piston  weights  are  allowed 
to  bo  no  groator  than  8  grams.  Fitting  the  pistons  by  weight  done  through 
boring  the  internal  diametor  of  the  piston  skirt  belt. 

To  facilitate  individual  selection  of  piston  wrist  pins,  the  pistons  are 
broken  down  into  four  various  groups,  according  to  the  diameter  of  th**>  wrist 
pin  holes,  in  correspondence  with  Table  3-6.  Marking  of  the  differan*  g.^aps 
according  to  nominal  wrist  pin  hole  diametor  is  done  by  either  marking  bows* 
numerals  on  tho  piston  head  (see  Plate  3-104)  or  with  paint  on  the  f«ce  of  the 
wrist  pin  hole.  Ovality  and  conicity  of  tho  piston  wrist  pin  holi  Is  Pot 
allowed  to  bo  groator  than  0.002S  mm. 

Piston  wr>st  pins  and  rings.  Nominal  and  ropair  diinnnslons  of  piston 
wrist  pins  are  presented  In  Table  3-7.  The  wrist  pin  Is  fitted  into  the  piston 
hole  with  an  Interference  of  0 .0025-0 .0075  mm. 

Tho  piston  wrist,  pin  stop  rings  must  sit  in  their  groovos  in  the  piston 
with  somo  interference,  and  must  not  bo  able  to  be  rotated  by  hand.  Rings 
which  have  lost  their  elasticity  are  replaced. 

Nominal  and  repair  dimensions  of  tho  compression  ind  oil  rings  are  presented 
in  Table  3-8. 

Connecting  rods  which  go  into  repair  v.  1th  deficiencies  in  the  correct 
cylindrical  form  of  their  holes  by  more  than  0.01  mm  or  which  do  not  fall  In 
tho  limits  of  tho  dirocted  dimension  are  discarded. 

Tho  diameter  of  tho  connecting  rod  big  end  hole  with  the  nuts  torqued  must 
bo  within  tho  limits  of  65.500-65.818  mm  (see  Plate  3  ''l .  Repair  of  a  connecting 
red  small  ond  usually  Includes  machining  the  old  bushing  for  a  ropair  dimension 
piston  wrist  pin  (when  vhe  piston  l*.  capped)  or  exchanging  tho  small  end  bushing 
with  its  subsequent  machining  for  a  wrist  pin  of  nominal  dimensions  (when  the 
piston  1 1  exchanged)  . 

During  repair  of  the  connecting  rod  small  end  hole,  the  dimensions  for  tho 
bushing  and  for  the  wrist  pin  in  the  bushing  must  correspond  to  tho  dimensions 
shown  in  Table  3-9. 
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The  wrist  pin  bushing  is  pressed  into  the  hole  with  an  interference  of 
0,147-0.220  m. 


While  pressing  in  the  bushing,  and  also  while  baring  it,  it;  is  necessary 
to  en&ure  that  a  clearance  of  2-3  nun  is  maintained  1  ’■ween  the  internal  faces 
of  the  bushing  pressed  into  the  connecting  rod  small  end  which  must  provide 
normal  access  of  lubrication  to  the  piston  wrist  pin. 

For  a  better  fit  in  bushings  which  are  newly  pressed  Into  the  connecting 
rod  small  ends,  and  also  to  compact  ine  surface  layer  of  metal  in  tho  bushings, 
they  should  be  drawn  with  a  smooth  broach,  and  tho  broach  diameter  should  ho 
0.S-G.6  mm  smaller  than  the  final  diameter  of  the  hole  for  the  wrist,  pin.  After 
drawing  with  a  broach,  the  bushing  is  fitted  by  drilling  to  tho  nominal  or  re¬ 
pair  dimension  diameter  of  tho  piston  wrist  pin  shown  in  Table  3-7. 

For  selection  of  piston  wrist  pin-connecting  red  cosibinations ,  tho  holes 
in  tho  connecting  rod  small  end  (along  the  bushing)  are  divided  into  dimensional 
groups  through  each  0,0025  ram.  Non-cylindricality  of  the  bushing  hole  is  not 
allowed  to  bo  greater  than  0.002S  mm. 

The  finat-machinod  hole  for  a  piston  wrist  pin  of  any  dimension  (standard 
or  repair)  has  to  bo  such  that,  with  a  temperature  of  ♦20°C,  the  pi«ton  wrist 
pin  smoothly  moves  into  tho  bushing  hole  under  the  pressure  of  a  man's  thumb. 
Height  clearance 'between  the  piston  wrist  pin  and  the  ‘  Mng  hole  within  the 
limits  of  0.0045-0.0095  mm  corresponds  to  this  fit. 

The  crankshaft.  The  nominal  dimension  a  crankshaft  main  bearing  journal 
is  65.97-66.00  mm,  sntl  ‘hat  of  a  connecting  rod  bearing  journal  is  61.975- 
62.00  mm.  The  shaft  journals  are  measured  with  a  mieromoter,  50-75  mm  in  sire. 
The  shaft  journal  should  bo  measured  on  no  1  oss  than  2  planes  which  are  perpen¬ 
dicular  to  each  other. 


Ovality  or  conicity  in  the  journals  of  a  now  shaft,  or  a  shaft  which  has 
undergone  regrinding,  must  not  exceed  0.01  mm.  Surface  smoothness  of  ‘he  main 
and  connecting  rod  journals  is  assured  by  grinding  and  subsequent  polishing. 

Length  of  crankshaft  journals  In  ram  Is; 


Connecting  rod 
Main: 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 


38 .00-38, 10 


43.55-43.62 

38.00-38.34 

3ft.0G-38.54 

70.00-70.40 

3ft.00-3S.54 

38,00-38.34 

59,50-59.90 


The  radii  of  the  connecting  rod  and  main  journal  fillets  are  l. 0-3,0  ass. 
The  axes  of  the  connecting  rod  journals  must  he  parallel  to  the  axes  of  the 
main  journals.  Nenparallelress  sust  not  exceed  0,0?  s®  on  the  length  of  each 
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connecting  rod  journal  Shaft  journal  wear  (non-cylindrical ity)  for  connecting 
rod«  over  0,05  mm,  and  for  mains  over  0,0?  m,  requires;  tnqir  'regrinding  to 
repair  dissensions. 

Repair  dimensions  of  crankshaft  journals  are  presentee  in  Table  3-10. 


Table  3-8.  Piston  ring  dimensions,  mm 

Key;  a)  dimension 

b)  Increase 

c)  exterior  ring  diameter 

d)  nominal 

o)  first  repr.r 

f)  second  repair 

g)  third  icpair 


m  *jy***y 

- 6~  -  rpi-t* 

tk  |  ***  *** ***** 


•  ,««•  %axe>» 


itf  J  Ny^«(  mi 

%  0^4«4VH*  *■»•••  ’ 

I  , 


U(VH> 


Kps&tcl 


Table  3-9.  Distensions  of  the  lonneeting  rod  small  end  and 

bushing,  m 


Key:  a)  connecting  rod  s»*i :  snd 
Hole  tor  bushing 

b)  noeinu 

c)  repair 

d)  bushing  dimensions  for 
wrist  pin 


e)  exterior  dinseter 

f)  interior  nominal  diameter 
of  bushing 

g)  designs* ion  of  bushing 
diameter  .record*  ng  to 
groups 
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Tha  small  gear  of  the  camshaft  drive  is  pressed  onto  the  crankshaft. 

Journal  diameter  beneath  the  gear  is  49.980-50.034  mm.  The  interior  diameter 
of  the  gear  hole  is  50.000-50.027  rom.  Oscillation  of  the  journal  beneath  the 
gear  must  not  exceed  0.04  raw.  Paco  oscillation  of  the  small  gear  must  be  no 
greater  than  0.025  sun,  measured  at  the  side  directed  toward  the  face  of  the 
main  bearing.  The  diameter  of  the  journal  under  the  fan  drive  pulley  is  4S.950- 
45.975  mo.  Width  of  the  koyway  is  5.945-5.990  mm.  Repair  of  the  key  way  by 
milling  is  allowed  to  a  repair  dimension  of  6.445-6.490  tom.  Face  oscillation 
of  the  3hoft  flange  on  which  the  flywheel  is  mounted  must  not  exceed  0.06  wo. 
Flange  width  is  8,14-8.50  mo.  Diameter  of  the  holes  for  flywhoal  fastening  Is 
14.00-14.035  mm. 
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Table  5-10,  Repair  dimensions  for  sain 
and  connecting  rod  journals  of  crankshaft, 

m: 


Key:  a'  dimension 

b)  oia&eter  decrease 

c)  crankshaft  journal  dimensions 

d)  main 

c)  connecting  rod 
f)  nominal 
g>  first  repair 
is)  second  repair 
i}  third  repair 

j)  fourth  repair 

k)  fifth  repair 
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Plate  3-10S.  Model  Nit AT  device  for 
checking  valve  springs: 

1)  device  ftand  2)  lever  3)  manometer 
4)  spring  being  checked  5)  lower  base 


Inserts.  Nominal  and  repair  insert  dimensions  are  presented  in  Table  3-11. 
Marking  of  the  repair  distension  inserts  (0.3,  0.6,  1,00,  1.50,  2. CO)  is  placed 
on  the  steel  surface  ' '*  the  insert  near  its  butt  joint.  Nominal  distension  in¬ 
serts  do  not  have  mark.ngs. 

The  cawuft.  Olameteu  of  support  journals  and  the  waount  of  their  wear 
allowable  without  being  repaired  are  presented  in  Table  3-12. 

In  grinding  the  support  journals  of  the  shaft  to  the  third  and  fourth  re¬ 
pair  dimensions,  the  oil  pump  drive  gear  must  oe  ground  along  its  diameter  to 
the  sane  dimension.  Surface  smoothness  of  the  lobes  and  shaft  journals  is 
provided  by  grinding.  Oscillation  ol  the  front  face  of  the  first  journal  of 
the  shaft  is  not  allowed  *o  be  greater  than  0,03  as.  After  regrinding  the 
journals,  it  is  recommended  that  shaft  straightness  be  rechecked. 

Camshaft  lobe  profile  is  identical  for  intake  and  exhaust  valves.  The 
height  of  valve  lift  is  10, i  au  (soe  Plate  3-10,  a),  lobe  wear  »ust  not  exceed 
1,2  kb  in  height,  lobe  wear  is  measured  with  tn  indicator  according  to  the 
I  difference  between  the  maximum  and  minimum  diameter*  of  the  lobe. 

;  Wear  on  the  fuel  pump  drive  eccentric  is  allowed  to  a  dimension  of  41.0  *». 

;  TTie  nominal  dimension  of  the  eccentric  is  4l.6S-4i.50  sea  (Plate  .>-10,  b).  A 
|  camshaft  on  which  the  lobes  or  eccentric  are  worn  greater  than  the  allcMenee  i* 

\  replaced. 

|  Camshaft  bearings  are  bored  in  the  nr  Under  block  parallel  to  the  erank- 
|  shaft  bearings.  The  distance  between  the  axes  of  these  bearings  is  133.35- 
l  133, s'O  tea,  and  the  hole  diameter  in  block  ^or  the  camshaft  bearings  is  equal 
!  M  60,00-60.03  Ml. 


I 
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J  Ccashaft  bearing  inserts  are  thin-wal*ed,  stamped  from  bimetallic  tape, 

and  pressed  into  their  receptacles  with  an  interference  of  0,045-0. 13S  mm. 
Data  on  tho  cessf,s>£t  bushings  is  presented  in  Table  315,  The  allowable  mis¬ 
alignment  of  pressed  in  buehi:.&9  must  not  exceed  0.00  ms*.  Allowable  cawhaft 
bushing  wear  Li  no  greater  than  0,05  >ott.  Camshaft  gear  dimensions  are  pre¬ 
sented  in  Plate  5-12,  b. 

Valve  guide  inserts.  Waive  guides,  manufactured  of  type  CCh  15-32  (GOST 
1412-S4)  are  pressed  into  the  block. 

Disaster  of  the  holes  in  the  cylinder  block  £cr  valve  guides  is  17.000- 
17.027  mm.  The  exterior  diameter  of  the  valve  guide  is  17.040-17.073  mm. 
Dimensions  of  the  internal  holes  of  tho  bushings,  in  ma,  are  the  following: 

Nominal  dimension,  9.500-9,530 

Repair  dimension,  9.2SO-9.2SO 


Valve  springs  are  formed  of  wire,  3.75  mm  la  diameter.  There  are  a  total 
of  eleven  coils,  of  which  8.5  are  forking  ones.  The  internal  diameter  of  a 
coil  is  24.00-24.52  mm.  Spring  height  in  a  free  condition  mist  be  within  the 
limits  of  90-93  mm,  and  under  load  of  21.5-23.75  kg,  it  must  be  70  rea.  After 
freeing  the  spring  from  tne  load,  it  must  not  have  residual  deformation.  Springs 
which  do  not  respond  to  these  requirements  are  exchanged.  Height  and  elasticity 
of  springs  are  checked  on  a  device  (Plate  3-105).  The  amount  of  load  on  the 
spring  is  determined  according  to  the  manometer  3. 
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Table  3-11.  Dimensions  of  main  and  connecting  rod  inserts,  mm 


Key;  a)  dimension  b)  mein  bearings  c)  connecting  rod  bearings  d)  steel 
bond  thickness  e)  overall  insert  thickness  f)  diameter  of  bearing  (insert) 
g)  nominal  1;  first  repair  2)  second  repair  3)  third  repair  4)  fourth 

repair  S)  fifth  repair 
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Table  3-12  *  Diameters  of  crankshaft  bearing  journals 
and  thoir  wear  allowable  without  repair,  mm 


a)  dimension 

b)  diameter  decrease 

c)  journal  dimension 

d)  before  woar 

e)  allowable  without  repair 

f)  nominal 

1}  first  repair 
2}  second  repair 

3)  third  repair 

4)  fourth  repair 


The  valve  seat.  If  the  seat  of  an  intake  or  an  exhaust  valve  is  worn 
by  more  than  1.5  am,  a  substitute  valve  seat  can  be  pressed  in  (Plate  3-106). 
Dimensions  of  the  cavity  in  the  cylinder  bloc.1'  for  the  replaceable  valvo  seat 
are  presented  in  Table  3-14.  Typo  CCh  13-36  (GOST  1412-54)  iron  is  used  for 
manufacturing  replacement  seats.  The  dimensions  of  the  replacement  valvo 
sort  are  presented  in  Table  5-15.  After  pressing,  the  seat  is  calked  in,  and 
the  working  surface  of  its  face  is  ground. 

Valve  tappets,  Tappet  dimensions,  as  woll  as  dimensions  of  the  internal 
diameter  of  the  holes  in  the  tappet  guides,  are  presented  in  Tables  3-16  and 
3-17. 

The  two  end  holes  of  each  tappot  guide  section  have  a  dimension  of  0.016- 
0.021  mm  larger  than  the  middle  holes  to  compensate  for  linear  deviation. 
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Plato  3-106.  Replaceable  intake 
valve  seat,  installed  in  cylinder 
block 


a 

[  b  Hh)  IpCKMMA  UUMtip 

a 

tUpy«Mkifi 

e 

4 

Vmcki- 

U'aHCTp 

hhukki^IiHmA 

pewo^T.  nft  , 

IU04M0 

00,07'.- 

liO.lS'H 

o  1,000  — 
'4,030 

.*>3,600  — 
53,830 
53.000-  - 
*4 , 030 

0,20 

040 

VI  400— 

•VI,  430 

VI,  300- 

o.iso 

0,80 

.'*3, 230 

Table  3-13.  Dimensions  of  cam¬ 
shaft  bushings,  tau 

Key:  a)  exterior  diameter 

b)  interior  diameter 

c)  nominal 

d)  repair 
a)  decrease 

NOTE:  length  of  front  and  rear  Journals  Is  32  m.  Length  of  middle  journals  is 
22  ma. 
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Table  3-14.  First  repair  dimensions  of 
cavities  in  cylinder  block  for  pressing 
in  valve  soats,  aa 

fCay:  a)  valve 

b)  cavity  diameter 

c)  cavity  depth 

d)  intake 
o)  exhaust 


i  i  t  ij 

. .  it « 

**  k  'i 


niivrk-HOh  5.1.07'—  5,90  -  2,5 

1  '  55.1 25  6.00 

ilwnvcK-  -Ik, 075—  3,00—  2,5 

noil  4.1,12 1  0,00 


Table  3-15.  First  repair  dimensions  of 
replacement  valve  scats 

Key:  a)  valve 

b)  oxterior  diamotor,  ran 

c)  hoiglit,  mm 

d)  working  faco  width,  mm 
o)  angle  of  working  face,  0 

f)  intake 

g)  exhaust 


The  oil  pump.  The  diameter  for  the  hole  for  the  drivo  shaft  in  the  oil 
pump  body  must  be  within  tho  limits  of  15.03-15.06  mm.  If  the  hole  diameter 
is  increased  to  more  than  15.12  mm,  the  body  must  be  exchanged  or  the  hole  re¬ 
paired. 

The  oil  pump  drive  shaft  diamotor  must  bo  14.998-1S.00  mm.  If  tho  shaft 
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diamotor  is  decreased  to  14.97C  nun,  it  should  be  replaced.  Curvature  of  tho 
shaft  is  not  allowed  to  be  greater  than  0.03  mm.  Width  of  the  key  way  must  be 
within  the  limits  of  2.950-2.990  mm.  Increase  in  key  way  width  is  allowed  to 
a  dimension  of  3.040  mm  without  being  repaired. 

The  nominal  dimension  of  the  driven  gear  shaft  must  be  within  the  limits 
of  15.070-15.082  mm.  With  equal  wear,  shaft  diameter  decrease  i9  allowable 
to  15.030  mo.  One-sided  shaft  wear  is  not  allowable.  A  worn  out  shaft  should 
be  pressed  out  and  replaced  with  a  new  one.  The  nominal  dimension  of  the  hole 
in  the  body  for  the  driven  gear  shaft  must  be  within  the  limits  of  15.03-15.06  mm. 
If  the  hole  diameter  is  increased  to  15.070  mm,  tho  body  is  exchanged. 


Table  3-16.  Valvo  tappet  dimensions,  mm 

Key:  a)  dimension 

b)  decrease  or  incroaso  in  tappet 
diameter 

c)  tappet  diameter 

d)  initial 

e)  allowable  without  repair 

f)  nominal 

1)  first  repair 

2)  second  repair 

3)  third  repair 


Tho  nominal  dimension  of  tho  driven  gear  hole  (Plato  3-107)  for  tho  shaft 
must  be  within  the  limits  of  15.100-15.127  nm.With  an  increaso  in  the  gear  hole 
to  a  diameter  over  IS. 170  m,  the  gear  should  b«  replaced  or  undergo  repair  by 
means  of  installing  a  bushing. 


Table  3-17.  Diaarter  of  holes  in  tappet  guide  sections,  ran 
Key:  a)  dimension 

b)  decrease  or  increase  in  guide  hole 

c)  for  middle  holes 

d)  to  end  holes 

e)  initial  dimension 

f)  allowable  dimension  without  repair 

g)  nominal 

1)  first  repair 

2)  second  repair 
S)  third  repair 


The  surface  of  the  pump  cover  which  is  assembled  against  the  gear  faces 
must  be  flat.  Deviation  in  flatness  Ond  wear  are  not  allowed  to  be  greater 
than  0.05  min. 

It  is  necessary  to  pay  attention  to  the  oil  pickup  hole  in  tho  pump  inlot 
sleeve.  With  a  large  clearance  betwoen  tho  pickup  pipe  and  tho  sleeve,  air 
leakage  occurs  and  oil  pressure  decreases.  Tf  tho  pipe  wours,  it  is  necessary 
to  replaco  it  or  sleeve  it. 

The  water  pump.  In  the  water  pump,  the  nominal  dimension  of  tho  hole  for 
tho  front  bearing  is  46.992-47.018  mm,  and  for  Che  roar  boaring,  it  is  39.980- 
40.007  mm.  With  an  increase  in  the  diameter  of  tho  front  hole  to  move  than 
47.05  aim,  or  of  tho  roar  one  to  great  or  than  40.04  ran,  the  pump  body  must  bo 
exchanged.  If  necessary,  tho  punp  body  may  bo  repaired  by  means  of  drilling 
out  the  holes  in  the  body  and  installing  bushings  with  subsequent  fitting  of 
the  internal  diameter  of  the  bushings  to  the  nominal  dimension.  Dimensions 
of  the  water  pump  body  are  shown  in  Plato  3-108. 
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The  water  pump  shaft  has  a  diameter  of  17.012-17,030  bus  (Plate  3-109). 
When  the  shaft  wears  to  a  diameter  of  less  than  17.00  m,  it  oust  he  replaced 
with  a  new  one.  Shaft  curvature  is  allowed  to  be  no  greater  than  0.03  mm. 

Key  way  width  oust  be  3.945-3.990  mm,  and  with  an  increase  in  key  way  width  to 
a  dimension  greater  than  4.02  mm,  the  shaft  must  be  replrod  with  a  new  ore. 
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Plate  3-107.  Dimensions  of  oil  pump  parts:  1)  driven  gear  2)  drivo  shaft 
3)  drive  gear  4)  driven  gear  shaft  5)  areas  of  shaft  heating  6)  area  of  drivo 

gear  shaft  heating 

Cracks  and  chips  on  the  vanos  are  not  allowed.  Iho  diameter  of  the  holo 
for  tho  vane  shaft  has  a  dimension  in  the  limits  of  16. 965-17. 000  unit.  The 
vanes  are  fitted  on  the  shaft  with  an  interference  of  0.065  mm  or  with  a  clear¬ 
ance  of  0.08  m  and  subsequent  fastening  with  a  pin. 
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Plate  3-108.  Water  pump  body  Plato  3-109.  Water  pump  shaft  with 

vanes  and  without  vanes 


Methods  of  renewing  the  cylinder  block 

The  cylinder  block  is  the  base  part  and  must  be  discarded  as  rarely  as 
possible,  leading  to  all  possible  methods  of  repair. 

Renewal  of  throadod  holes.  If  threads  in  the  cylinder  block  are  cut  or 
worn,  repair  dimension  threads  are  tapped  or  thread  stoppers  are  inserted. 
Beaten  down  threads  are  trued  with  a  tap.  A  thread  stopper  may  bo  installed 
under  the  condition  that  the  walls  of  tho  threaded  hole  have  sufficient  thick¬ 
ness. 


Tho  threaded  hole  can  be  renewed  with  thread  stoppors  in  this  way:  the 
damaged  hole  is  drilled  out,  threads  are  tapped  in  it,  and  the  thread  stopper 
is  covered  with  red  load  and  screwed  into  the  hole.  After  installation  of  tho 
thread  stopper,  its  head  is  cut  off  and  the  stopper  is  fastoied  in  its  receptacle 
by  punching,  cooper  soldering,  or  pinning.  After  this,  the  stopper  is  marked, 
and  a  new  hole  Is  drilled  according  to  the  mark  and  new  threads  are  tapped  in 
it. 


Cracks  in  the  cylinder  block  aro  sealed  by  one  of  the  following  methods: 
installation  of  a  patch;  pinning;  sealing  with  epoxy  resins;  or  eloctric  arc 
welding. 

In  sealing  cracks  with  epoxy  resins,  two  recipes  of  adhesive  mastics  (in 
parts  by  weight)  are  used: 


Recipe  No. 

Recipe  No.  2 

ED-6  epoxy  rosin 

100 

100 

Dibutylphthalate 

20 

20 

Crushed  No,  7  asbostos 

»» 

50-100 

Steel  powder 

160 

•  - 

Maloic  or  phthalmic  anhydride 

— 

30-35 

Polyethylene -polyamine  or 
hexomethyldiamine 

10 

.... 

The  order  for  preparation  of  the  mastic  is  as  follows:  the  epoxy  resin 
is  heated  together  with  the  packing  in  a  water  bath  to  a  temperature  of  60- 
80*C,  after  which  the  dibutylphthalate,  serving  as  the  plasticizer,  goes  into 
it.  Tho  mixture  is  carefully  stirred  and  the  filler  is  added.  .Steel  powder 
serves  as  tho  filler.  The  mixture  is  again  stirred,  cooled  to  room  tomperaturo, 
and  sealed  up. 

The  surface  which  is  to  be  soaled  is  cleaned  of  rust  and  dirt.  The  onds 
of  the  crack  are  drilled  with  a  5-3.5  mm  drill,  then,  using  a  grinding  whool, 
the  face  is  removed  from  the  two  sides  at  an  anglo  of  90-120°  to  a  depth  equal 
to  four-fifths  of  the  whole  thickness.  The  proparod  surface  is  docroasod  with 
acetono  and  sot  out  for  3-5  minutes,  until  tho  solvent  is  fully  ovapcratod. 

The  hardoner,  polyethylono-polyamino  (hoxamethyldiamino)  or  maleic 
(phthalroic)  anhydride  is  added  to  tho  prepared  opoxy  rosin  mixture.  Tho  mix¬ 
ture  is  carefully  stirred.  Upon  adding  the  lmrdonor,  tho  mixture  will  spon¬ 
taneously  heat,  and  therefore  tho  hardener  must  bo  added  in  separato  portions , 
not  allowing  the  mixture  to  heat  higher  than  40#C. 

In  this  form,  tho  mastic  is  usable  at  a  temporaturo  of  15-20°C  for  a 
poriod  of  20  minutes,  and  ut  a  zoro  temperature ,  it  may  bo  kept  for  oigh  hours. 
Por  better  adherence  of  tho  mastic  to  tho  metal,  tho  place  subjects  to  scaling 
is  heated  to  a  temperature  of  60-80°C. 

A  prepared  mixture  is  applied  with  a  spatula,  caro fully  smearing  it  into 
tho  prepared  surface.  A  second  layor  of  mastic  is  appliod  on  top  of  the  crack, 
running  ovor  it  by  10  mm  on  each  side  and  2-3  mm  higher  than  the  surface  of  tho 
block. 

A  fiberglass  patch  can  be  applied  after  application  of  tho  mastic. 

Forty-eight  hours  are  required  for  full  setting  of  the  mastic  prepared 
according  to  Recipe  No.  1  at  a  temperature  of  15-20,rC.  To  accelerate  tho 
process,  the  cylinder  block  must  be  heated.  Sotting  of  ths  mastic  prenarod 
according  to  Recipe  No.  2  voquiros  heating  to  a  tomporatuv®  of  120-140*0  and 
holding  for  a  poriod  of  16-24  hours. 
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Electric  arc  welding  of  cracks  is  done  with  a  copper  electrode  3  mm  in 
diameter,  wrapped  with  tin  plate  or  aluminum  covered  plate.  The  welding  is 
done  with  direct  current  with  reversed  polarity  (minus  on  tho  part,  plus  on 
the  electrode) .  It  is  recommended  that  tho  power  of  the  welding  curront  be 
maintained  within  the  limits  of  120-130  amporos. 

The  ends  of  the  cr&ik  are  drilled  with  a  3-3, S  mm  drill.  The  place  of 
welding  is  cleaned  of  oxides,  groaso  and  dirt.  The  crack  is  excav&tod,  sloping 
its  jdges  so  that  the  overall  angle  is  60-70“. 

To  avoid  tho  appearance  of  new  cracks,  the  cylinder  block  cannot  be  heated, 
and  it  is  necessary  to  wold  in  10-21  me  sections  and  allow  it  to  cool  to  a  too- 
porature  of  50-70*C. 

A  chalk  coating  on  the  electrode  incroases  stability  of  tho  wolding  arc. 

While  welding,  tho  arc  must  bo  kept  short,  not  allowing  doop  melting  of 
tho  pan  metal. 


Chapter  4.  The  V-ilngino 


Gonoral  description 

Tho  Zlb-V-cngines  aro  8-cylinder,  carbureted,  and  4-stroko,  with  a  2-row 
cylinder  arrangement.  The  angle  between  the  rows  of  cylinders  Is  90*.  Pro¬ 
duction  the  engine  was  first  undertaken  at  tho  plant  in  1964.  Hie  engine 
(Plates  4-;  and  4-2)  is  installed  in  the  ZIL-130  and  Z1L-131  trucks. 

The  base  of  a  large  group  of  ooslc  parts  of  identical  dimensions,  such  as 
cylinder  blocks,  crankshaft,  Its  bearings,  connecting  rods,  and  gas  distribution 
mechanism  parts,  made  possible  the  creation  of  a  series  of  short  stroke  er.ginos 
capable  of  working  in  the  most  difficult  conditions.  Assembling  the  cylir  \or 
block  with  sloeves  having  an  internal  diameter  of  100  mm  produces  an  engine 
with  a  working  volume  •«£  6  liters,  and  assembly  with  sleeves  having  an  internal 
diameter  of  103  mm  produces  on  engine  with  the  working  volume  of  7  liters. 

Piston  stroke  it,  both  cases  is  95  tarn. 

The  7  liter  engine  carries  the  designation  ZTh-375,  and  is  used  in  trucks 
manufactured  by  the  Ural  motor  vehicle  plant, 

Basic  parameters  of  the  V-engines  are: 

Maximum  [tower  at  3100  rpm  (at 

governor  speed) ,  hp. . . . . 150 

Beginning  of  engine  crankshaft- 

revolution  governor  operation,  rjwt . 3100*100 

Maximum  torque  at  1800-2000  rpm, 
kg  meters . 


4 1 


Cylinder  bore  end  piston  stroke,  on. ...... ..100  X  95 

Compression  tv.tio  6.5  :  1 

Displacement,  liters .  6 


The  basic  differences  between  the  ZIL-IS*'  (plates  4-3,  4-4),  ZIL-131 
(Plates  4-5,  4-6),  and  ZIt-UiA  engines  are  riven  in  Appendix  1  (see  Part  2). 
The  plant  number  of  the  engine  is  stamped  in  a  special  surface  located  on 
the  top  face  of  the  cylinder  block,  in  the  front  right  hand  part.  The  number 
is  also  stamped  on  the  plant  plate,  which  is  located  on  the  right  side  of  the 
driver's  seat  frame. 


Plate  <«1,  ZIL-130  ongino 


The  crankshaft  connecting  rod  ant  gas  distribution  mechanisms 

The  cylinder  block  (Plate  4-7).  u  cast  of  type  <Xh  18-36  iron  (GOST  1412- 
54).  with  the  exception  of  the  tappet  jpiide  hole*,  all  friction  surfaces  in 
the  cylinder  block  are  changeable:  the  cylinder  sleeves,  crankshaft  bearing 
inserts,  and  the  camshaft  support  bushing*.  ’’’Ms  Hock  construction  makes  it 
practically  non-w«aring. 

Without  the  sleeves  in  the  Mock,  the  engine  cooling  system  hollow  i»  an 
open  space  sdiich  is  easily  accessible  for  cleaning  out  scale. 
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To  provide  high  block  strength,  the  bottom  assembly  surface  (cylinder 
block  to  oil  pan)  is  dropped  below  the  axis  of  the  crankshaft  by  6S;9-66.1  mm. 

The  order  of  cylinder  numbering  Is  shown  in  Plate  4-6. 

The  cylinder  block  sleeves  (Plate  4-9)  are  wet,  directly  wetted  by  the 
cooling  liquid.  The  sleeve*  are  cast  of  type  CCh  18-56  iron  fOQST  1412-54). 

To  increase  corrosion  resistance  in  the  sleeves,  an  Insert  2  (manufactured  of 
acid  resistant  alloyed  iron)  is  pressed  into  its  upp«r  part. 

The  clutch  housing  (Plate  4*10)  Is  iron.  The  rear  engine  mount  feet  are 
cast  together  with  tbs  clutch  housing  Pinal  drilling  of  the  holes  centering 
the  transmission  on  the  clutch  housing  takes  place  with  the  housing  in  assembly 
with  the  cylinder  block,  and  therefore  disassembly  of  the  hooting  and  the  block 
is  not  recommended.  The  housing  should  be  disconnected  from  the  block  only  if 
necessary. 

In  the  ZIL-151  engine,  a  plug  with  a  hole  through  it  and  a  pin  inserted 
in  it  is  screwed  into  the  bottom  cover  of  the  clutch  housing.  This  hole  servos 
(also  in  the  £11-150  housing)  to  drain  oil  which  has  gotten  into  tho  clutch 
housing. 

In  the  operating  instructions,  It  is  projected  that  bafore  fording  % 
stream  with  a  ZIL-151,  the  plug  with  the  pin  will  be  unscrewed  from  fcho  housing 
cover  and  a  spare  plug  without  a  hole  will  be  screwed  In.  Ibis  spare  plug 
is  located  on  the  bearing  cover  of  the  front  axle  reduction  goer  drive  shaft . 

After  fording  the  stream,  the  plugs  must  oe  exchanged. 

Hie  cylinder  head.  heads  (Plate  4-11),  manufactured  of  aluminum  alley, 
ero  installed  on  the  V-engirse.  bach  head  is  fastened  to  the  cylinder  block 
with  1?  bolts. 

Pour  bolts  on  each  cylinder  head  arc  also  used  for  fast  nlng  the  rocker 
\rw  shaft  supports.  Location  of  each  cylinder  head  on  tho  block  is  accomplished 
with  two  rins  whleh  are  pressed  into  the  cylinder  block. 

Since  1967,  tho  cylinder  heads  have  been  manufactured  with  holes  12  »m  In 
diameter  (Instead  of  lo  tarn)  for  fastening  the  exhaust  manifold  in  Its  mlddt* 
part. 

The  steel -asbestos  reinforced  gasket  is  installed  between  the  head  and  the 
cylinder  block,  Hole*  In  the  cylinder  block  for  spark  plugs  have  a  thread  of 
14  mmi  and  a  pitch  of  1.25  «a. 

Intake  and  exhaust  valves  fot  ?aeh  row  cf  cylinders  are  located  on  each 
cylinder  head. 

The  pistons  are  manufactured  of  AL  50  aluminum  alloy  (Oi)ST  268S-65)  and 
covered  with  tin.  An  Iron  ring  is  cast  into  the  piston  head,  ami  the  groove 
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Plata  4-2.  ZIL-131  engine 


fox'  the  top,  most  stressed,  compression  ring  la  cut  in  this  ring.1  The  pis  on, 
profile  of  piston  grooves,  end  theiv  dimensions  are  shown  in  Plat?  *i - 1 2 . 

8  piston  skirt  has  the  fora  of  an  elliptical  cone  whose  large  base  is 
located  at  the  bottom  edge  of  the  skivt,  and  the  largest  axis  of  the  ellipse 
lies  in  a  plane  perpendicular  to  the  axis  of  the  piston  .rist  pin.  For  the 
purpose  of  redistributing  pressure  on  thf  cylinder  wall  and  eliminating  rocking 
of  the  piston  skirt  near  TOC,  and  consequently,  for  decreasing  noisiness  of 
the  engine's  operation,  the  axis  of  the  piston  wrist  pin  is  displaced  from  the 
axis  of  the  piston  by  an  amount  of  1,6  «, 

Piston  wrist  pins  (Plate  4-15}  aro  manufactured  of  ISKh  steel  (TOST  4S43- 

6’). 

Piston  rings  are  shown  in  Plate  4-14.  Comp  res  si  or.  rings  are  ;a*t  of  Iron, 
alloyed  with  molybdenum  (GOST  846-T8),  of  HRB  98-106  ha  win***.  The  surfaces  of 
the  two  top  cospresslon  rings  are  chromed.  Yho  oil  ring  is  composite,  consisting 
of  two  flat  steel  rings  and  two  spreaders,  an  axial  one  and  a  rad  ill  one.  The 
surface  of  the  flat  steel  rings  is  chromed. 


*  Use  of  aluminum  pistons  without  Iron  rings  is  permissible . 
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Platc^  4-2.  Cross  section  of  SIt-ISC  engine: 
i)  oil  pusp  2)  cylinder  block  5}  piston 
4)  cylinder  heed  gasket  5)  .'shsust  assn i fold 
6)  valve  covet  ?}  rocker  art#  g)  cylinder 
9)  tappet  push  rod  10)  centrifugal’ oil 
cleaning  filter  11}  carburetor  12)  distributor 
drive  body  13)  intake  sari  fold  H)  distributor 
IS)  oil  dipstick  16)  spark  plug  1 "?)  »e#rk 
plug  protective  plate  1$)  tapret  »9)  sfaner 
piste  20)  starter  21)  oil  pas  32)  oil  pickup 
25)  cylinder  sleeve  24)  connecting  rod 
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Plate  4-4.  Profile  section  of  ZIL-130  engine: 

1)  crankshaft  pulley  2)  ignition  timing  index  3)  revolution 
governor  switch  4)  switch  drive  shaft  5)  shaft  spring 
6)  space  ring  7)  support  flange  8)  caashaft  gear  cover 
9)  winter  puap  10)  water  pusp  and  fan  pulley  11)  generator 
drive  halt  12)  belt  for  hydraulic  power  steering  pump 
13)  ecsspressar  drive  belt  14)  plug  IS)  lubrication  fitting 
16)  engine  lifting  rings  17)  crankcase  ventilation  filter 
IS)  fuel  puap  19)  puap  rod  20’  fuel  fine  cleaning  filtet 
'il)  ventilation  systea  valve  22)  centrifugal  oil  cleaning 
filter  23)  oil  pressure  indicator  switch  24)  caashaft 
25)  Insert  26 j  seel  27)  clutch  28}  crankshaft  29)  support 
ring  30)  crankshaft  gear 
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Plato  4-6.  Longitudinal  section  of  ZIL-131 

ongino: 

1)  crankshaft  pulley  2)  ignition  timing  index 
3)  revolution  governor  switch  4)  switch  drivo 
shaft  5)  shaft  spring  6)  space  ring  7)  support 
flange  8}  camshaft  gear  cover  9)  water  pump 
10)  water  pump  and  fan  pulley  11)  generator 
drivo  bolt  12)  belt  for  hydraulic  power  stoor- 
ing  pump  13)  compressor  drive  bolt  14)  plug 
15)  lubrication  fitting  16)  engine  lifting 
rings  17)  crankcase  ventilation  filter 
18)  fuel  pump  19)  pump  rod  20)  fuel  fine 
cleaning  filter  21)  ventilation  system  valvo 
22)  centrifugal  oil  cleaning  filter  23)  oil 
pressure  indicator  switch  24)  camshaft 
25)  insort  26)  seal  27)  clutch  28)  crankshaft 
29)  support  ring  30)  crankshaft  gear 
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Plata  4-7.  Cylinder  block 


Plate  4-6.  Order  of  cylinder  num 
boring 


Plate  4-9,  Cylinder  block  sleovo: 
1}  sleeve  2)  sleeve  insert 


Part  of  the  engines  in  1964  and  1965  wore  released  by  the  plant  with 
iron  oil  rings.  Tho  connecting  rods  (Plato  4-15)  aro  forgod  stool,  with  an 
I -section. 

Tho  crankshaft  (Plate  4-16)  is  forgod  steel.  To  incronso  wd.i r  vosistunco , 
tho  main  and  connecting  rod  journals  aro  subjected  to  surface  hardening  to  a 
depth  of  3. 0-6. 5  mm,  with  high  frequency  current.  After  hardening,  tho  hard¬ 
ness  of  tho  shaft  journal  surfaces  is  HRC  52-62.  The  crankshaft  is  balanced. 
Allowable  imbalance  is  no  moro  than  30  gram  cm.  Imbalanco  is  eliminated  by 
drilling  the  crankshaft  counterweights 

Tho  crankshaft  boarings,  main  a^d  connecting  rod,  have  thin-walled,  easily 
removable  inserts  which  are  oxocuted  of  tr itnotol lie  bands:  a  stool  band,  a 
sublayer  of  copper  and  nickol,  and  a  layer  of  antifriction  alloy. 

ALT'6-6  alloy  (antimony  5.5-6.51;  tin  5.5-6.51,;  lend  remainder)  is  usod 
as  tho  antifriction  alloy  in  inserts.  Thickness  of  the  antifriction  alloy  on 
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the  Inserts  is  0,08-0.12  saw.  In  the  transfer  to  inserts  made  of  steel- 
aluminum  bands,  thoir  longevity  is  doubled  over  inserts  aade  of  triaetallic 
bands. 
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Sealing  the  crankshaft.  Installation  of  crankshaft  seals  and  packing  Is 
described  in  engine  assembly.  To  eliminate  oil  leakage  from  the  rear  main 
bearing,  oil-driving  spiral  grooves  4  are  formed  on  tho  shaft  journal  (see 
Plate  4-16) ,  and  the  seal  area  is  knurled. 


The  flywheel  (Plate  4-1?)  is  iron,  with  a  steel-toothed  ring  fitted  on 
if  for  starting  tho  engine  with  the  starter.  The  flywheel  and  starter  ring 
are  press  fitted. 


Plate  4-10.  Clutch  housing 
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Plato  4-11.  Cylinder  head  in  assombly: 
a)  view  from  rocker  arm  side  b)  view 
from  compression  chamber  side 
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Tho  camshaft  (Plate  4-18)  Is  steel,  forged,  end  its  support  journals, 
lobes,  /and  eccentric  are  subjected  to  surface  hardening  through  high  frequency 
current  to  a  depth  of  2-5  mm,  After  hardoning,  the  journals  have  a  hardness 
of  HRC  54-62 . 

Tho  gas  distribution  diagram  for  the  engine  is  presented  in  Plate  4-19. 
The  camshaft  provides  the  following  phases*  of  gas  distribution: 

Intako  valvo  opening . ,.31°  beforo  TOC 

Intake  valvo  closing . 83°  aftor  BDC 

Exhaust  valve  opening,.., . 67°  before  BDC 

Exhaust  valvo  dosing.... . 47°  after  TDC 

Tnere  is  an  eccontric  on  tho  drive  shaft  which  drivos  tho  fuol  pump, 
acting  on  the  pump  levor  through  rod  10  (see  Plate  4-183 .  Spiral  gear  15  is 
cut  on  tho  back  end  of  tho  crankshaft,  and,  ongaged  wit!  gear  13  and  rotating 
shaft  17,  drivos  the  oil  pump  and  distributor. 


Plato  4-12.  Piston:  a)  piston  in  section  b)  piston 

groove  profile 


Anglos  of  gas  distribution  arc  given  with  a  clearance  of  0.30  mm  between 
the  rockor  arm  and  the  face  of  tho  valvo  stem. 
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Plato  4-13.  Piston  wrist  pin  and  stop 
ring: 


1)  wrist  pin  2)  ring 


Nut  5,  fastening  the  ccuashaft  gear  simultaneously  fastens  .'.he  drive 
assembly  of  the  centrifugal  engine  revolution  governor  switch,  which  consists 
of  shaft  3  with  spring  4  and  washer  2,  which  in  connection  with  the  shaft  goes 
into  a  slot  in  nut  S  and  is  fastened  by  stop  ring  1. 

The  camshaft  is- installed  in  tho  cylinder  block  on  S  sliding  bearings, 
which  are  bimetallic  bushings  pressed  into  the  cyli.  dor  block.  The  camshaft  is 
hold  in  tho  cylinder  block  in  a  longitudinal  direction  by  flange  9,  which  is 
mounted  on  it  and  fastened  on  the  cylinder  block  with  two  bolts. 


The  profile  of  the  camshaft  lobes  (Plate  4  2d)  is  identical  for  both  the 
intake  and  exhaust  valves.  The  height  of  tappcf  lift  is  6.85  i  0.5  mm,  and 
tho  height  of  valve  lift  is  10.25  mm. 

The  camshaft  gears.  The  crankshaft  gear  (Plate  4-21,  a)  is  stool.  Tho 
camshaft  goar  (Plato  4-21,  b)  is  cast  iron. 

Tho  camshaft  goar  cover  (Plato  4-22),  iindo  of  aluminum  alloy,  is  installed 
on  a  gasket.  Tho  covor  is  centorod  with  two  installation  pins  which  aro  pressed 
into  the  cylinder  block.  Tho  centering  ho: as  in  tho  covor  havo  a  dimension  of 
10.023-10.050  mm. 

The  toothed  indicator  for  timing  sotting  and  tho  switch  of  tho  centrifugal 
ongine  revolution  governor  are  fastened  onto  the  camshaft  goar  covor.  The  soal 
1  of  tho  front  ond  of  tho  crankshaft  i*  pres sod  into  assembly  in  tho  recoptaclo 
in  the  covor.  Tho  seal  is  self-pressing,  and  rubber  with  a  metallic  body,  which 
is  prossod  into  tho  cover  receptacle  with  a  mandrel  2  ond  hammor. 

In  all  cases  whero  there  is  noticeable  wear,  visible  cracks,  or  othor 
damago  on  the  working  surface  of  the  soal,  and  also  In  cases  whore  tho  soal 
rubbor  is  hardened  or  stretched,  the  simI  4.s  rop laced. 

The  valves  ("Plato  4-23)  arc  overhead,  located  in  tho  cylinder  bond  inclined 
to  the  axis  of  the  cylinders,  and  are  brought  .nto  motion  by  tho  camshaft 
through  a  push  rod,  tappet,  and  rocker  arm.  The  valves  aro  manufactured  of 
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heat  resistant  steel,  and  the  valve  stsms  are  dimmed.  Hie  steal  of  the 
exhaust  valve  has  a  canal  which  is  filled  with  sodium  coolant,  and  for  in¬ 
creased  wear  resistance,  the  working  face  has  a  surface  made  of  heat  resistant 
alloy.  Holes  in  the  valve  are  closed  with  a  plug  which  ensures  tightness. 

The  plug  oust  sit  tightly  in  its  receptacle. 


Plato  4-14,  Piston  rings: 

a)  middle  compression  ring  b)  designation  of  repair 
dimension  piston  ring  c)  iron  oil  ring  d)  cross 
section  of  disassembled  oil  ring  1)  ring  disks 
2)  axial  spreader  3)  radial  spreader  4)  chromed 
covor  layer  of  ring 


To  increase  the  life  of  tho  working  surfaco  of  tho  exhaust  valve,  it 
has  a  compulsory  rotating  mechanism. (Plate  4-24,  a).  Tho  mochanlsm  consists 
of:  a  stationary  body  4,  fivo  balls  5,  and  five  return  springs  12,  located 
in  depressions  in  the  body,  a  conic  disk  spring  11,  a  washer  6  which  absorbs 
valve  spring  load,  and  also  a  lock  ring  7. 
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Plato  4-!5.  Connecting  rod 


The  support  washer  and  disk  spring  are  freely  fit  with  a  cloaranco  on 
body  4,  which  is  located  in  a  special  rocoptaclo  in  tho  cylinder  head.  With 
a  closed  valve,  tho  effort  of  spring  8  through  tho  support  washor  6  is  trans¬ 
mitted  to  the  exterior  edge  of  the  disk  spring  11  tf’lato  4-24,  b) ,  which  at 
that  moment  rests  on  tho  shoulder  of  tho  body  4  on  its  iutomal  edge.  During 
opening  of  tho  valve,  through  action  of  tho  compressed  valvo  spring,  tho 
conic  disk  spring  11  begins  to  straighten  out  and  rotate  around  the  balls, 
pressing  on  them.  Prom  this  moment,  the  force  of  tho  valve  spring  begins  to 
bo  transmitted  to  tho  balls  5  (pinto  4-24,  c) ,  which,  rolling  along  the  in¬ 
clined  surface  of  the  cavity  in  body  4,  rotate  tho  conic  disk  spring  11  and 
support  wnshor  6  around  thoir  axos,  rotating  tho  valvo  spring  and  valvo  together 
with  thorn. 

During  closing  of  tho  valve,  pressure  of  the  valve  spring  decreases,  and 
bond  of  the  disk  spring  increases  and,  nearing  its  initial  position,  it  ceases 
pressing  on  tho  balls.  At  this  moment,  the  balls  5  are  froed,  and  through 
action  of  the  springs  12,  returned  to  their  original  position,  preparing  tho 
mechanism  for  the  next  step  of  rotation.  If  tho  rotation  mechanism  is  damaged, 
it  should  bo  roplacod. 

The  plate  9  of  tho  valve  spring  is  fastonod  with  two  keys  10,  fitted  on 
tho  valvo  stem,  and  holds  the  spring  and  valve  in  tho  cylinder  head  in  asscmhl) . 
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Plate  4-16.  Crankshaft: 
2)  Plug  3)  dirt  collocto 
spiral  grooves 


4)  driving 


Plate  4-17.  Flywheel 
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Plato  4-18,  Camshaft: 

1)  lockring  2)  centrifugal  switch  drive  shaft  washer 
S)  centrifugal  switch  drive  shaft  4)  shaft  spring  S)  gear 
fastening  nut  6)  lock  washer  1)  camshaft  gear  8)  spacing 
ring  9)  support  flange  10)  fuel  pump  drive  rod  11)  end 
of  fuel  pump  lever  12)  camshaft  13)  oil  pump  and  distributor 
drive  gear  14)  drive  body  flsngc  IS)  gasket  16)  shaft  gear 
17)  oil  pump  and  distributor  drive  shaft 


Plate  4-i9,  Diagram  of  gas  distribution 

Key:  a)  exhaust  c)  TDC 

b)  intake  d)  BPC 
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Plate  4-20.  Camshaft  lobes: 
a)  profile  of  eccentric  for  lifting 
fuel  puqj  lever  b)  profile  of  lobe 
for  lifting  valve 


Plate  4-21 . 
a)  crankshaft  gear 


Camshaft  gear: 

bi  camshaft  gear 


In  the  process  of  the  engine's  operation,  the  valves  will  begin  to  leak 
as  the  result  of  harmful  action  of  hot  gases,  corrosion,  shock  loads,  and 
deposits  of  gussy  substances  on  the  working  surface.  Valve  leakage  with  proper 
clearances  between  the  stems  and  rocker  arms  (0.25  0.. Vi  ,n  a  cola  condition) 

anu  also  with  a  properly  adjusted  carburetor  ami  igiltlon  equifteent,  is  revealed 
through  characteristic  popping  fro*  the  stuffier  and  carburetor  (the  engine 
runs  with  *  ml39  and  does  not  develop  full  povf>  r)  . 

The  valve  guides  arc  pressed  into  the  cylinder  head.  The  valve  spring* 
are  Manufactured  of  type  C-6S-A  wire.  Valve  seats  are  inserted  end  Manufactured 
of  heat  resistant  steel  with  a  hardness  of  HRC  J.T-4S.  Seat  dissension*  are 
presented  it,  Table  4-15. 
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Plate  4-22.  Camshaft  gear  cover: 
1)  seal  2)  Mandrel  for  pressing 
in  seal  3)  cover  body 


Plate  4-23.  Valves: 

1)  exhaust  valve  2)  sodlua  filler 
3}  intake  valve 


Plate  4- 24,  Exhaust  valve  rotation  mechanists- 
s)  exhaust  valve  installed  In  cylinder  head  b)  initial  working 
position  of  iicchanif*  c)  final  working  position  of  aeehanis* 
l)  exhaust  valve  2)  valve  guide  3)  lock  ring  4)  station... y 
body  S)  bail  6)  support  washer  ?)  lock  ring  5)  valve  spring 
i»)  valve  spring  piste  10)  valve  keys  11)  tiisk  spring  12)  re¬ 
turn  spring  13)  sodium  filler  14)  cylinder  head  IS)  inserted 

valve  seat 
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The  tappets  (Plate  4-2S)  3re  steel  and  hollow-bodied.  They  are  arranged 
in  holes  in  the  upper  part  of  the  cylinder  block.  The  holes  do  not  have 
inserted  bushings.  To  increase  workability  of  the  esseafely  pair  (tappet  and 
lobe),  special  cast  iron  is  cast  on  the  face  of  the  tappet  S.  Hardness  of 
the  tappot  sphere  surface  is  no  less  than  HRC  60,  hardness  of  the  tappet  cup 
surface  is  within  the  lisits  of  HRC  30-55,  and  hardness  of  the  sphere  beneath 
the  push  rod  is  no  less  than  HRC*  40 

The  valve  push  rod  is  steel.  The  tips  of  the  push  rod  are  heat  treated 
with  high  frequency  current  so  as  to  provide  a  hardened  depth  of  no  less  than 
2  a»  and  a  hardness  of  rhe  heated  layer  of  no  loss  than  HRC  5$. 

The  valve  rocker  aras  are  steel  standings.  The  hall  »w*(ace  of  the 
rocker  ana  nose  is  hardened  during  during  heating  with  high  frequency  current. 
Depth  of  the  hardened  layer  is  no  less  than  2  tea.  A  bronze  bushing  is  pressed 
into  the  hole  in  the  rocker  arm.  Interference  in  pressing  this  fitting  Must 
be  0.145-0.220  mm. 

The  adjusting  screw  is  steel  and  has  a  passage  for  carrying  oil  frost  the 
rocker  ana  hole  to  the  upper  tip  of  the  push  ?od.  The  end  of  a  screw  with 
a  spherical  surface  is  subjected  to  hardening  by  heating  with  high  frequency 
current  to  a  depth  of  ..2-2.0  *a. 

Hardness  of  the  sphere  surface  Must  be  no  less  than  HRC  52. 

The  rocker  am  shaft  (Plate  4-26)  Is  manufactured  of  45  steel  (GOST 
1050-60)  and  is  hollow-bodied,  allowing  oil  flow  to  the  rockor  arts  &.>  «d>!y . 

The  shaft  surface  is  hardened  by  heating  with  high  frequency  current  to  a 
layer  depth  of  1.0-2.$  ass  with  a  hardness  of  f ,rtC  52-62  in  the  areas  where  the 
rocker  am*  vide  on  it. 

Rocker  aras  with  spacing  springs  and  svamls  for  fastening  fh<*  shafts  tc 
the  cylinder  head  are  located  on  the  shaft. 

Stands  5,  ?,  and  13  of  the  shaft  of  the  rocker  arsis  10  are  cast  of  wrought 
iron  and  fitted  with  center  steei  bushings  14,  pressed  into  their  bolt  Hoi.**. 
The  rocker  atm  shaft  is  fastened  to  the  cylinder  b»ad  with  four  stands 

The  two  Middle  stands  are  sisaH ancon* ly  oil  r estover* .  The  rocker  »?» 
Spacing  spring  6  is  steel,  and  is  Manufactured  of  650  wire. 

The  intake  manifold  (Plate  4-2?)  is  cast  of  alualnua  alloy,  installed  on 
the  top  of  the  engine  and  fastened  on  stud*  with  nuts  to  both  cylinder  heads 
with  rubber  gaskets  12',  and  its  end  parts  arc  fastened  with  rubber  packing 
?  and  13,  The  intake  ssni'foid  simultaneously  serves  to  heat  the  burning 
aixture,  because  passages  9,  moving  the  burning  mixture  to  the  u  Under* , 
are  bathed  in  the  hot  liquid  of  the  cooling  spate*. 
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The  carburetor,  radiator  pipe,  and  the  oil  filler  neck  with  tine  crankcase 
ventilation  filter  and  parts  of  the  crankcase  \{ta  exhaust  ayatoa  are  fastened 
on  upper  fisugea  of  the  intake  manifold.  On  the  top  of  the  manifold  it  the 
inscript ion  with  the  numbers:  ’-firing  order  l-s-d-a-fi-S-T-S,'’ 

The*  intake  ewwiifold  works  at  lower  heat  rates  then  the  res?,  of  the  engine* 
and  therefore  it  is  not  subjected  to  a  great  deal  of  warning. 
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Plate  4 -IS,  Valve  tteechsnlsw  parts; 

1}  y&lvo  rocker  arm  2)  stop  nut  5)  rocker  ana  adjusting  screw 
4)  tappet  push  pad  S)  nwppat  6)  Hardened  area 

Bxhaust  manifolds.  for  the  Z1L-130  engine,  the  exhuast  manifolds  are 
unit  esst  out  of  east  iron.  For  the  Hl-Hl,  the  manlfoldo  are  composite 
and  cast  out  of  wrought  iron  for  their  protection  then  fording  streams.  The 
right  and  left  tsanifelds  and  their  g&skets  are  intorehcngeablo. 


»ns* 


Plata  4-26.  Shaft  anti  rocker  srtn  assembly: 

1)  oil  line  2)  line  bracket  3).  spring  spacing  washer 
4)  flat  washer  S*  7,  and  13}  shaft  stands  6)  spacing 
opting  8}  adjusting  screw  9)  screw  stop  nut  10)  valve 
xocteMf  ars  11)  pin  12)  l'ocker  aria  shaft  14)  stand 

centering  insert 


Plats  4-27. 

1)  manifold  body  2)  crankcase 
ventilation  valve  body  3)  pipe 
fitting  4)  milled  surface  for 
fastening  carburetor  5)  milled 
surface  for  fastening  radiator 
pipe  6)  milled  surface  for 
fastening  oil  filler  neck  7  and 
13)  manifold  face  seals  8)  cool¬ 
ing  system  passage  9)  passages 
10)  oil  trap  and  ventilation  valve 
connecting  sleeve  11)  oil  trap 
12)  manifold  gasket 


Hie  lubricating  systoia 

The  V- formed  e  jino  lubrication  systom  is  roixod  (under  prossuro  and  by 
splattering).  Plato  4-28,  a,  shows  a  lubrication  schematic  for  engines  equipped 
with  a  partial  flow  filter  (centrifugal  filter  and  coarse  oil  cleaning  filter), 
and  Plato  4-28,  b,  shows  a  schematic  with  a  full  flow  centrifugal  cleaning 
filter  (without  coarse  oil  cleaning  filter).  The  dosign  of  the  full  rontri- 
fugal  oil  cleaning  filtor  is  moro  perfect.  Its  installation  in  the  engine 
began  in  the  second  half  of  1967. 

An  oil  radiator,  installed  in  front  of  the  water  radiator,  is  projected 
for  oil  cooling. 

Oil  Is  pumped  to  the  main  and  connecting  rod  crankshaft  bearings,  to  the 
camshaft  bearings,  to  the  bearings  of  tho  distributor  and  oil  pump  drive  shaft 
and  to  the  tappets  under  prossuro.  Oil  is  pumped  under  varying  pressure  to 
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the  rocker  era  bushings  through  the  hollow-bodied  rocker  am  shaft,  at  which 
the  oil  arrives  through  passages  8,  leading  from  the  middle  bearing  of  the 
camshaft.  Oil  gets  to  the  remaining  working  parts  of  the  engine  by  gravity 
feed  end  splattering. 

Oil  is  sucked  through  the  stationary  oil  pickup  17  to  tho  oil  pump  3  from 
the  oil  pan.  The  oil  pump  moves  oil  through  passage  4  in  the  rear  wall  of  the 
block  to  the  oil  filter  body,  where  the  entire  stream  passes  through  the 
coarse  cleaning  plated  filter  5.  Part  of  the  oil,  about  SOI,  goes  from  the 
coarse  cleaning  filter  to  contrifugal  oil  cleaning  filter  6,  and  from  there 
to  the  oil  pan. 

The  basic  oil  stream  from  the  coarse  cleaning  filter  goes  into  tho  dis¬ 
tributing  chamber  7,  which  is  located  on  the  roar  wall  of  the  cylinder  block. 
From  tho  distributing  chamber,  tho  oil  moves  in  two  longitudinal  main  passages 
\2  and  16,  from  which  it  goes  to  the  crankshaft  main  bearings,  and  from  them  to 
the  camshaft  bearings.  The  oil  moves  through  drillings  in  the  crankshaft  to 
hollows  in  the  connecting  rod  journals,  where  if  is  additionally  cleaned,  and 
through  holes  in  the  connecting  rod  journals,  it  goes  to  the  connecting  rod 
bearings. 

If  the  engine  has  a  full  flow  centrifugal  oil  cleaning  filter,  all  the  oil 
is  cleaned  in  it  alone,  moves  from  it  to  the  distributing  chamber  7,  and  then 
into  the  longitudinal  passages  12  and  16  and  to  the  lubricated  parts  of  the 
engino. 

The  big  end  of  the  connecting  rod  .ins  a  hole,  and  when  it  coincides  with 
the  hole  in  the  crankshaft  journal,  oil  is  splashed  onto  the  cylinder  walls, 
from  where  it  is  removed  by  the  Ml  iing,  and  then  through  holes  in  the  oil 
ring  groove,  it  moves  to  the  inside  of  the  piston  and  lubricates  the  wrist  pin 
bearings  in  the  piston  end  boss  and  in  the  small  end  of  the  connecting  rod. 

Oil  moves  from  the  front  right  end  of  the  main  passage  16  through  line  13  for 
lubricating  tho  crankshaft  and  the  connecting  rod  mechanism  of  the  compressor. 

The  middle  camshaft  journal  has  two  holes,  bifurcatod  at  an  angle  of  40°, 
wild  when  these  coincide  with  holes  in  tho  cylinder  block,  once  per  camshaft 
revolution,  oil  for  lubricating  the  valve  mechanism  flow',  into  passage  8  in 
each  cylinder  head. 

Prom  passage  4  (Plate  4-29)  in  the  cylinder  head,  oil  flows  to  hollow  1 
through  a  slot  in  tho  bearing  surface  of  the  shaft  stand  and  through  the  clear¬ 
ance  between  the  stand  and  tho  connecting  rod  shaft  fastening  bolt.  Prom 
hollow  3,  oil  flows  from  holes  in  the  shaft  to  bushings  in  the  rocker  arms  2, 
and  through  passage  7  to  the  spherical  joint  between  tho  testing  scrow  6  and 
tappet  push  rod  S.  oil  flows  through  passage  8  to  the  cylinder  hoad  surface 
and,  falling  into  the  passages  for  tho  push  rods,  flows  into  the  crankcase. 

Tho  valve  stems  in  their  guides  and  the  exhaust  valve  rotation  raoch.mism 
are  lubricated  with  an  oil  mist  and  drops  of  oil  which  flow  by  gravity  from 
the  rocker  arm  mechanism  joint. 
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Plate  4-28  (on  previous  page):  Schematic  of  engine  lubrication: 
a)  ZIL-130  b)  ZIL-131 

1)  pipe  oil  feed  to  the  oil  radiator  2)  shut-off  valve  for  oil  radiator 
3)  oil  pump  4)  passage  leading  oil  from  pump  to  filter  5)  coarse  cleaning 
filter  6)  centrifugal  cleaning  filter  7)  distribution  chamber  8)  oil  feed 
passage  to  rocker  arms  9}  direction  of  oil  feed  to  compressor  crank  and 
connecting  rod  assembly  10)  hollow  rocker  artn  shaft  11)  pipe  for  oil  flow 
from  compressor  12)  loft  main  passage  13)  oil  feed  line  to  compressor 
14)  oil  flow  line  from  radiator  IS)  dirt  collectors  and  crankshaft  connecting 
rod  journals  16)  right  main  passage  17)  oil  pickup  18)  oil  pressure  in¬ 
dicator  switch 


Plate  4-29.  Schematic  of  rocker  arm  mechanism  lubrication: 
a)  oil  flow  to  rocker  arm  shaft  b)  rocker  arm  lubrication 
and  oil  exhaust  1)  cylinder  head  2)  rocker  arm  3)  rocker 
arm  shaft  hollow  4)  oil  passage  in  cylinder  head  S)  push 
rod  6)  adjusting  scrow  7)  passage  for  oil  supply  to  screw 
and  push  rod  joint  8)  oil  exhaust  passage  from  rocker  arm 

shaft 


The  oil  pump  (Plate  4-30)  is  geared,,  with  two  sections.  Productivity  of 
the  upper  section  of  a  new  pump  at  an  engine  crankshaft  speed  of  3100  rpm  i9 
50  liters  per  minute,  and  that  of  the  lower  section  is  23  liters  per  minute  . 

The  upper  section  of  the  pump  moves  oil  to  the  centrifugal  oil  cleaning  filter, 
and  then  to  the  engine  lubrication  system.  Working  pressure  created  in  this 
section  and  in  the  lubrication  system  is  maintained  ty'  a  reduction  valve  in¬ 
stalled  in  the  intermediate  cover  of  the  pump,  and  udj  luted  to  2.7S-3.30  kg/ cm2. 
In  the  event  of  pressure  increase,  the  reduction  valve  bypasses  oil  from  the 
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pressure  hollow  of  the  oil  pump  to  the  suction  one. 

With  a  properly  working  upper  section  reduction  valve,  oil  pressure  in 
the  lubrication  of  a  new  warm  engine  at  1200  crankshaft  rpm,  oust  be  no  lower 
than  2.5  kg/cm2.  Fo?  a  warm  engine  in  operation,  the  minimum  allowable  oil 
pressure  in  the  lubrication  system  must  be  l.S  kg/cm2  at  1800  rpm,  and  0.5 
kg/ cm2  at  500  rpm. 

With  an  oil  pressure  lower  than  the  cited  limits,  operation  of  the  engine 
is  not  allowed,  in  order  to  prevent  its  oarly  failure.  If  deviation  from  the 
cited  reference  pressures  are  observed  during  checking,  it  is  necessary  to  remove 
the  reduction  valve  assembly  and  check  the  condition  of  its  parts.  The  parts, 
after  having  oil  residue  cleaned  from  them  and  having  been  washed  in  kerosene, 
must  freely  move  in  the  reduction  valve  body. 

The  bottom  section  of  the  pump  moves  oil  from  the  oil  radiator  through  a 
needle  valve  which  is  screwed  into  the  pump  cover  body.  Pressure  in  this  sec¬ 
tion  is  supported  by  a  by-pass  valve  which  is  installed  in  the  lower  section 
body  and  adjusted  to  a  pressure  of  1.2-1. 5  kg/cm2. 

Crankcase  ventilation  of  the  ZIL-130  engine  is  forced,  with  extraction  of 
worked-out  gases  into  the  engine  intake  manifold  through  valve  5  (Plate  4-31) . 

The  valve  is  installed  in  the  intake  manifold  in  a  hole  connected  to  the 
internal  spree  of  the  engine.  When  valve  5  is  opened,  gases  are  sucked  along 
tube  3  to  the  central  portion  of  the  intake  manifold  6,  from  which  they  are 
attracted  together  with  the  burning  mixture  into  the  engine  cylinders  7  and 
burned  there. 

The  extraction  of  gases  basically  takes  placo  cb,r*ng  ths  operation  of  the 
engine  with  a  fully  opened  throttle,  when  vacuum  in  the  intake  manifold  in¬ 
creases  and  the  valve  falls  under  its  own  weight,  fully  opening  the  passage 
section  for  exhaust  of  gases  which  are  accumulated  in  the  engine  crankcase. 

When  the  engino  is  operating  with  the  throttle  plate  less  than  fully 
open,  the  valve  5,  due  to  action  of  the  weaker  vacuum  in  the  intake  manifold, 
moves  upward,  the  upward  step  section  of  the  valve  moves  into  the  hole  in  the 
pipe  nipple  3  and  decreases  the  passage  section  for  gas  exhaust. 

Fresh  air  moving  into  the  engine  crankcase  is  cleaned  in  filter  1,  which 
is  fastened  on  the  oil  filler  pip#. 

Before  teaching  valve  5  on  the  passage  from  the  Inner  hollow  of  the  engine, 
spent  ga$es  pass  through  an  oil  trap  2,  which  separates  particles  of  oil  from 
the  gases  being  extracted. 

The  Z1L-131  engine  has,  besides  this,  a  valve  on  tube  3  between  valve  5 
and  the  intake  manifold  for  shutting  off  the  ventilation  system.  When  fording 
streams,  this  valve  oust  be  closed, 
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Plato  4-31,  Schematic  of  engine  crankcase  ventilation: 
a)  ZIL-130  b)  (on  nest  page)  ZIL-131  1)  oil  filler 

tube  filter  2)  oil  trap  3)  gas  exhaust  tube  4)  ninpl 
S)  valve  6)  intake  manifold  >)  engine  cylinder 


Plate  4-31  b. 


Cleaned  oil  passes  through  the  nozzles  into  the  oil  filter  body  1,  froa 
which  it  drains  into  the  oil  pan. 

Centrifugal  oil  cleaning  in  the  engine  is  additionally  provided  in  the 
dirt  collectors  foraed  in  the  connecting  ved  journals  of  the  crankshaft.  The 
crankshaft  dirt  collectors  should  be  cleaned  when  the  inserts  are  replaced. 

Since  the  third  quarter  of  1967,  tho  new  design  (without  coarse  cleaning 
filter)  oil  filter  (Plate  4-33)  has  been  installed  on  the  ZIl-130  and  2IL-1S1 
engines.  This  is  a  full  flow  centrifugal  oil  cleaning  filter  with  reaction 
drive. 
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Plat®  4-52 .  Coabincd  oil  fllte** 
(centrifugal  cleaning  filter  and 
coarse  cleaning  filter) : 

1)  body  2)  nottle  3)  plug 
4)  jacket  pecking  ring  8)  jacket 
6)  cover  packing  ring  7)  centri¬ 
fugal  oil  cleaning  filter  body 
6)  cover  9*  10,  11)  nuts 
12)  stop  ring  13)  nesh  filter 
14)  hollow  shaft  IS)  handle 

16)  coarse  cleaning  plate  filter 

17)  plug  for  draining  oil  frost 
coarse  cleaning  filter  18)  direc¬ 
tion  of  notion  fro*  filter  to 
crankcase  19)  direction  of  oil 
notion  fro*  filter  to  lubricating 
syste*  20)  direction  of  oil  move- 
*ent  in  centrifugal  oil  cleaning 
filter  21)  direction  of  oil  «ove- 
*etn  fro*  oil  puep  to  coarse  clean¬ 
ing  filter  body  22)  support  bearing 
23)  oil  deflection  plate 


Plate  4-33.  Full  flow  centrifugal 
oil  cleaning  filtor: 

1)  nozzles  2)  gasket  3)  body 
4)  cover  packing  ring  5)  cover 
6)  mesh  filter  7)  filter  insert 
8)  jacket  9)  shaft  10)  insert 
packing  ring  i 1}  stop  ring  12)  gas¬ 
ket  13)  wabher  14)  filter  cover  nut 
15)  jacket  fastening  nut  16)  shaft 
17)  support  washer  18)  shaft  pipe 
19)  bearing  support  ring  20)  support 
bearing  21)  filter  body  22)  passage 
directing  oil  to  centriiUge  23)  plug 
24)  passage  directing  oil  to  engine 
block  distributing  chaaber  25)  direc¬ 
tion  of  oil  in  engine  oil  pan  26)  by¬ 
pass  valve  ball  27)  by-pass  valve 
pressure  passage  D  and  P)  by-pass 
canals 


Plate  4-34.  Oil  radiator: 

1}  radiator  frame  a)  tension  clamps  3)  connecting 
hose  4  and  6)  radiator  side  brackets  £}  radiator 
oil  eshauat  line  7  and  9)  lino  fastening  brackets 
8)  radiator  oil  intake  line  10)  angle  fitting 
11)  engine  oil  pan  12)  valve  13)  direction  of  oil 
from  oil  pump  lower  section  14}  direction  of  oil 
into  oil  pan 


Oil,  driven  by  the  engine  pump,  goes  into  passage  22  of  the  filter  body. 
Proa  this  passage,  oil  moves  under  insert  7  through  the  circular  clearance 
around  pipe  18  and  through  the  radial  holes  in  the  tube  and  filter  body  3. 

Proa  here,  part  of  tho  oil  naves  to  the  nossles  1  through  the  aesh  filter  6, 
prevent!  ig  the  nostles  from  clogging,  and  the  other  part  of  the  oil,  passing 
through  the  holes  in  the  Insert,  has  dirt  removed  from  it  in  the  filter.  The 
principle  of  operation  of  tho  tali  “low  filter  is  the  same  as  that  of  the 
combined  filter  (centrifugal  cleaning  filter  and  coarse  cleaning  filter).  Oil, 
passing  through  the  nestles,  flows  into  the  engine  oil  r-an. 

Clean  oil,  driven  above  insert  7,  through  the  radial  holes  in  the  upper 
portion  of  body  3,  through  the  circular  clearance  around  shaft  9  and  the  radial 
hulas  in  the  upper  part  of  the  shaft,  moves  into  tube  18  and  into  passage  24 
of  the  filter  body  and  the  cylinder  block  distributing  chamber,  and  then  into 
the  longitudinal  engine  lubrication  system  passages. 

The  by-pass  valve  bail  26  is  installed  in  the  passage  of  filter  body  21 
and  is  adjusted  to  a  pressure  drop  of  1  kg/cm?.  The  by-pass  valve  is  intended 
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to  release  part  of  the  oil  into  the  distributing  chamber  of  tho  cylinder 
block  avoiding  the  filter,  when  starting  «  cold  engine  with  high  oil  viscosity, 
and  also  with  significant  wear  of  tho  engine  bearings  and  the  increased 
flow  of  oil  through  the  filter  in  connection  with  this. 

The  by-pass  valve  spring  is  manufactured  of  class  1  spring  wire,  0.9  era 
in  diameter  (GOST  9389-60)  and  has  14  working  coils.  The  length  of  the  spring 
is  SS.S  mm  in  a  free  condition,  and  $4  we  under  a  load  of  1.06-1.26  kg,  and 
spring  diameter  is  11.5  am. 

The  full  flow  filt  ev  in  assembly  is  interchangeable  with  the  partial  flow 
filter.  Certain  nf  their  parts,  besides  the  jacket,  are  not  Interchangeable. 

The  oil  radiator  (Plate  3-34)  is  fastened  by  four  bolts  to  brackets  which 
are  fastened  to  the  frame  of  the  water  radiator  louvres.  In  1966,  height  of 
the  oil  radiator  was  decreased  to  28. S  tsa  (three  rows  of  pipes  were  eliminated). 


The  cooling  system 

The  engine  cooling  system  (Plate  4-35)  is  liquid,  closed  typo,  with 
forced  cooling  liquid  circulation.  For  normal  engine  operation,  temperature 

of  tho  cooling  liquid  is  maintained  within  the  limits  of  &U-9$*C. 

The  cooling  system  includes:  the  water  jacket  of  the  cylinder  block  and 
head,  water  pump  with  its  drive,  fan  with  its  shroud  (diffuser),  radiator, 
plug  valves,  radiator  louvres,  thermostat,  connecting  pipes  with  hoses,  drain 
valves  and  control  devices.  The  ooiier  of  the  starting  preheater  is  hooked 
into  the  cooling  system. 

The  cooling  liquid,  heated  to  a  temperature  of  80-95*C,  moves  fro*  the 
bottom  tank  of  the  radiator  2  to  the  weter  pump  S  through  the  pipe  and  rubber 
hoses.  It  is  then  driver,  by  vhe  water  pump  into  both  hollows  of  the  water 

jacket  of  the  cylinder  block  li,  bathing  the  cylinder  sleeves  on  all  sides. 

The  liquid  simultaneously  rushes  through  holes  in  the  cylinder  block  into  the 
space  of  tho  cylinder  head  cooling  jacket,  bathing  and  cooling  the  ribs  for 
the  valve  receptacles,  after  which  it  moves  Into  the  space  in  the  Intake  mani¬ 
fold  11,  where  it  heats  the  working  mixture  moving  into  the  engine  cylinders. 

From  the  space  in  the  Intake  manifold,  the  liquid  wives  into  the  upper  radiator 
tank,  passing  through  the  upper  oiye  9,  themostat  10,  and  rubber  hose.  The 
liquid  is  cooled  in  the  radiator  and  once  more  repeats  the  process  of  circulation 
through  the  closad  circuit  through  tho  engine  cooling  spaces. 

Ifhen  the  engine  is  cold  and  while  the  liquid  is  heating,  it  circulates 

through  a  (small)  closed  circuit  in  the  following  order.  Fro*  a  space  in  the 

intake  manifold  11,  liquid  moves  through  hose  7  into  the  space  in  the  com¬ 
pressor  ,  and  then  through  hose  6  into  the  hollow  of  pu*p  5,  from  which  it  Is 
again  directed  into  the  engine  cooling  system,  avoiding  the  radiator.  When 


Pintt*  4-35.  Cooling  aystea  ai  the  ZIL-130  (2II-1S1) 

engine; 

l)  radiuor  support  2)  radiator  3)  radiator  louvre#  4)  fan 
5)  vatet  puap  6}  water  ho*e  frsa  co*pre*#or  7)  water  hose  to 
cojpreesor  0)  water  ho#e  fro#  heater  9)  upper  pipe  *0)  the?«o- 
»t»t  U)  intake  aumifoid  12)  heater  water  shut-off  valve 
13)  water  hv’vse  to  heater  14)  cab  heater  15'  louvre  operation 
handle  U)  cylinder  block  IT)  cylinder  block  water  jacket 
drain  plug  1$)  radiator  drain  cock  19)  radiator  botto#  pipe 
20)  drain  cock  sontr®!  lever  21),  lower  pi}  22)  augiaentor  Ho#e 

the  cooling  liquid  is  h*«u\  and  teaches  a  set  * *ap#muret  th#  thermostat  valve 
*no  ^tgint  to  retft&at  !  into  tht  ffcaifttOY*  and  it  will  *;h#*  cittuitt* 
around  a  (large)  closed  circuit  through  the  radiator. 
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Plate  4-36.  Liquid  type  thermostat 
with  pipe: 

1)  intake  manifold  2)  bellows  3)  pipe 
4)  valve  in  closed  position  5)  valve 
In  open  position 


For  Improving  the  working  conditions  of  the  engine  cooling  system  and  to 
eliminate  the  possibility  of  overheating  tho  engine,  an  exhaust  mainline  was 
introduced  in  1967;  it  connects  tho  cylinder  head  cooling  jacket  hollow  with 
the  intake  hollow  of  the  water  punp  through  augaenter  hose  22  and  lower  pipe  21, 
With  this,  hot  water  exhaust  takes  place  constantly  with  the  thermostat  valve 
either  closed  or  open.  The  first  models  of  the  2IL-130  engine  have  a  liquid 
type  thermostat.  Later  models  have  thermostats  with  hard  fillers. 

Hie  liquid  type  thermostat  is  installed  tn  its  pipe  3  (Plate  4-36),  which 
is  installed  on  the  intake  manifold ,  The  thermostat  valve  begins  tc  open  when 
the  cooling  liquid  reaches  a  temperature  of  70  *2*C.  At  a  lower  liquid 
temperature,  the  cylinder  of  hollows  2  is  in  a  pressed  condition,  with  which 
valve  4  of  the  thermostat  is  closed,  as  a  result  of  which  tho  cooling  liquid 
doe?  not  reach  the  radiator.  When  the  cooling  liquid  reaches  70  *2°C,  the 
corrugated  cylinder  of  the  bellows  begins  to  expand.  With  a  temperature  of 
83  *2%  the  valve  4  is  fully  opened  to  a  valve  raising  height  cf  no  loss  than 
9  mm,  with  which  the  cooling  liquid  from  the  intake  manifold  space  is  freely 
directed  into  the  radiator. 


With  the  installation  of  s  liquid  thermostat,  a  radiator  cap  with  valves 


maintaining  cooling  system  overflow  pressure  at  0.65  kg/ cm2  was  used.  With 
this  pressure ,  water  in  the  system  boils  at  a  temperature  of  114*C. 

A  thermostat  with  a  hard  filler  has  on  active  mass  of  a  mixture  of  ceresin 
a?id  powdered  copper.  The  active  mass  2  t Plato  4-37,  a)  is  located  in  a  thin- 
walled  copper  capsule  1  enclosed  with  a  rubber  diaphragm  3.  A  rubber  buffer 
is  installed  above  the  diaphragm,  protecting  it  from  damage.  A  rod  5  is  in¬ 
stalled  above  the  buffer  and  is  connected  through  lever  8  with  valve  6,  which 
is  retained  in  the  closed  position  by  spring  9. 

When  the  cooling  liquid  is  heated  to  a  temperature  within  the  limits  of 
69  *2.5*0,  the  active  mass  in  the  capsule  begins  to  melt  and  expand,  moving 
the  diaphragm  upward. 

With  this,  the  diaphragm  acts  on  the  buffer  and  the  rod,  which,  rising, 
presses  on  the  Iwor  and  opens  the  valve.  With  a  temperature  of  83  *20C,  the 
valve  1$  fully  opened  and  the  cooling  liquid  begins  to  circulate  around  the 
large  circuit  through  the  water  radiator. 


Plate  4-37.  Schematic  of  operation  of  thermostat  with  hard  filler: 
a)  thermostat  with  closed  valve  b)  thennostat  with  open  valve  1)  copper  cap¬ 
sule  2)  active  tcass  3)  rubber  diaphragm  4)  body  5)  rod  6)  valve  7)  upper 
pipe  8)  lover  9)  spring  10)  valve  seat  11)  rubber  buffer  12)  lower  pipe 

13)  intake  manifold 
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Plate  4-57  b  shows  the  thermostat  valve  in  an  open  position.  When 
copied,  the  active  mass  hardens,  its  volume  decreases,  the  diaphragm  moves 
downward,  and  the  valve  is  closed  by  action  of  the  spring.  When  this  happens, 
the  cooling  liquid  begins  to  circulate  around  the  small  circuit,  misting  the 
radiator.  Thermostats  are  not  repaired,  The  allowable  overflow  pressure  of 
1  kg/cm2  requires  precise  tightening  of  the  hosa  clamps.  If  the  clamps  are 
insufficiently  tightened,  the  overflow  pressure  might  blow  off  the  hoso.  Over¬ 
flow  pressure  is  regulated  by  the  outlet  valve  6  (Plate  4-38) ,  which  opens  at 
a  pressure  of  1.0  kg/cm2.  At  this  pressure,  water  in  the  cooling  system  boils 
at  119*C. 

The  inlet  valve  9  of  the  cap  opens  and  cpnnects  the  radiator  hollow  with 
the  atmosphere  at  a  vacuum  equal  to  0.01-0.13  kg/cm2. 

If  the  rubber  packing  washers  of  the  valves  on  the  cap  are  missing  or 
damaged,  the  cooling  system  will  not  work  is  a  closed  one,  cooling  of  the 
liquid  will  begin  at  100*C,  and  the  engine  will  begin  overheating  significantly 
sooner.  In  these  cases,  either  the  cap  should  be  replaced  or  the  vacuum  washers 
of  the  valves  should  be  roplaced. 


Plate  4-38.  Radiator  cap: 

a)  with  open  outlet  valve 

b)  with  open  inlet  valve  Plate  4-39.  Connection  of  condensation 

1)  cover  body  2)  support  washer  tank  to  radiator: 

3)  outlet  valve  spring  1)  radiator  2)  radiator  cop  (without 

4  and  S)  outlet  valve  cup  valves)  .5)  connecting  lino  4)  condei- 

6)  outlet  valve  (packing)  7)  in-  sation  tank  5)  tank  cap  (with  valves) 

let  valve  cup  8)  inlet  valva  6)  overflow  line  7)  rubber  hose 

spring  9)  inlet  valve  (packing) 

10)  overflow  opening 
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On  special  order,  the  ZIL  110  and  ZIL-131  trucks  intended  for  work  in 
tropical  climatic  conditions  are  equipped  with  a  condensation  tank  4  (Plate 
4-39),  With  this  arrangement,  cip  S  with  valves  is  removed  from  the  radiator 
and  installed  on  the  condensation  tank,  and  the  radiator  neck  is  covered  with 
cap  2  (without  valves) . 

The  presence  of  the  condensation  tank  makes  the  engine  cooling  system  more 
effective,  working  without  loss  of  water.  With  an  increased  water  temperature 
in  the  radiator  (to  belling  temperature) ,  steam  moves  along  tne  connecting 
line  3  to  tank  4  and  condense.1'  'nto  water.  When  the  water  temperature  decreases, 
the  vacuum  Is  crer'ed  in  the  top  tank  of  t'no  radiator,  and  water  is  sucked 
from  the  condensai  on  tank  brek  Into  the  radiator,  bringing  it  to  ita  full  levol. 

Tbfc  radiator  (Plate  4-4C'  s  tubed,  with  a  cooling  surface  executed  in 
the  form  of  blades  0.15  mm  thick  or  in  the  form  of  a  cnrrugeled  band  0.1  mm 
thick  layed  in  a  serpentine  manner.  Tho  radiator  tubes  are  wade  of  L90  tombac 
The  cooling  band  (serpent)  for  th(  radiator  is  manufactured  of  M3  copper,  as 
aro  the  cooling  plates. 

A  three-row  radiator  is  used  for  the  ZIL-130  motor  vehicles,  and  the 
ZIL-131  and  ZIL-1300  motor  vehicle  are  assoabled  with  four-row  radiators. 

The  radiator,  together  with  its  louvres  and  fah  shroud,  is  fastened  with  bolts 
into  a  special  frame,  which  is  fo<tened  with  a  central  bolt  through  rubber 
cushions  to  a  frame  cross-monitor  of  tho  truck .  Tho  top  ends  of  the  frame, 
locked  in  with  tho  tonsion  rod  and  isinforcement  of  the  radiator  jacket,  serve 
as  the  front  support  for  tho  truck's  body  work,  including  the  radiator  jacket. 

Water  release  from  the  radiator  hollow  is  accompli  shod  through  drain 
cock  18  (see  Plate  **-35),  whose  valve  is  rotated  by  lover  20. 


Plato  4-40,  Cooling  system  radiator; 

a)  with  shroud 

b)  without  shroud 
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Plate  4-41.  Water  pump  with  fan  Plate  4-42.  Water  pump  with  fan  of 

of  ZIL-130  engine:  ZIL-131  engine: 

1)  bearing  body  2)  plug  3)  lubri-  1)  boaring  body  2)  plug  3)  lubri¬ 
cation  fitting  4)  gasket  5)  pump  cation  fitting  4)  gasket  5)  pump 

body  6)  impeller  7)  rubbor  packing  body  6)  impeller  7)  rubber  packing 

8)  support  washer  9)  impeller  race  8)  support  washer  9)  impeller  raco 

10)  deflector  11  and  13)  bearings  10)  deflector  11  and  13)  bearings 

12)  spacing  bushing  14)  water  pump  12  and  19)  spacing  bushings  14)  wator 

shaft  IS)  conic  pulley  bushing  pump  shaft  15)  pulley  bushing 

16)  pulley  flange  17)  fan  16)  pump  pulley  flange  17)  lubrica- 

18)  pulley  19,  20,  and  21)  drive  tion  fitting  19)  bearings  20)  nut 

belts  21)  fon  22)  pulley  23)  pump  pulley 


The  wator  pump.  Tho  ZIL-130  engine  uses  a  pump  with  a  fan  whoso  hub  is 
rigidly  fastened  to  the  pump  shaft  with  a  key  (Plato  4-41)  .  The  ZIL-131 
engine  uses  a  pump  with  a  fan  whose  huh  is  installed  on  tho  shuft  on  tw  ’'all 
bearings  (Plate  4-42),  This  allows  the  fan  drive  belt  to  be  loosened  for  deep 
fording,  stopping  rotation  of  tho  fan  without  stopping  operation  of  the  water 
pump,  compi'ossor,  or  hydraulic  powor  steering  p’lmp. 

Both  water  pumps  are  centrifugal,  with  a  productivity  of  350-360  liters 
per  minute  at  an  engino  crankshaft  speed  of  3000  rpm.  The  turning  ratio  between 
the  wator  pump  drive  pul'eys  and  the  crankshaft  is  1,17  :  1. 

In  the  process  of  the  engino's  operation,  the  following  water  pump  parts 
wear  out:  bearings  11  end  13  (Plates  4-41  and  4-42),  boarings  16  (Plato  4-42), 
bearing  seat  holes  in  the  pump  body  1  and  in  the  pulley  hub  22,  and  the  packing 
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and  pump  shaft  assembly. 

Water  pump  bearings  have  a  packing  which  holds  grease  and  protects  them 
from  dirt. 

Tiie  water  pump  shaft  is  subjected  to  hardening  by  heating  with  high-frequency 
current.  The  depth  of  the  hardened  layer  is  1-3  am.  Hardness  is  HRC  S2-62. 

The  fan  is  six-bladed  with  tumed-out  ends,  which  increase  its  effectiveness. 

To  increase  the  exhaust  of  heat  from  the  radiatoi,  the  fan  is  enclosed  in  a 
shroud  (diffuser),  which  promotes  the  increased  speed  of  tho  air  stream  passing 
through  tho  radiator. 

Glade  material  thickness  on  the  first  models  of  the  trucks  was  1.2  mm. 

Since  1964,  blade  material  has  been  1.5  mm  thick. 

It  should  be  kept  in  mind  that  up  to  1965,  fans  with  single  cross  pieces 
wore  installed  on  the  ZIL-130  motor  vehicles  and  fastened  with  bolts  25  ram  in 
length.  Since  1965,  fans  with  double  cross  pieces  have  boon  installed  and 
fastened  with  bolts  which  are  28  mm  long. 

The  starting  preheater.  Somo  of  tho  ZIL-1S7K ,  ZIL-130,  and  all  of  tho 
ZIL-131  motor  vel ■'  cles  are  equipped  with  P-100  starting  preheaters  (Plato  4-43). 

Tire  starting  preheater  works  on  gasolino.  In  consideration  for  its  mounting 
on  various  engines,  the  preheater  pipes  are  welded  on  in  various  fashions,  and 
for  this  reason  the  preheater  boils  are  not  interchangeable.  The  preheater 
is  a  one-pice  boiler  18,  consisting  of  four  cylinders  inserted  one  inside  the 
other,  welded  together  and  forming  a  combustion  chamber  28,  heat  pipe  31,  and 
gas  exhaust  32,  with  two  liquid  hollows  29  and  30,  which  are  connected  together 
(heat  exchanger).  Hie  boiler  is  permanently  connected  to  tho  ongine  cooling 
system. 

On  tho  ZIL-130  engine,  fuel  flows  from  the  tank  to  tho  boiler  combustion 
chamber  by  gravity.  For  even  flow  of  fuel  to  tho  combustion  chamber,  and  to 
provide  a  normal  burning  process,  tho  fuel  food  regulator  7  Is  provided,  and 
conristg  of  a  float  chamber  with  adjusting  needle  9  and  solanoid  valve  8.  Fuoi 
level  in  tho  float  chamber  is  adjusted  by  tho  needlo  valve.  Prom  tho  float 
chamber,  fuel  flows  to  the  solanoid  blocking  valve  along  a  passage.  The  valve 
works  in  the  following  manner:  when  the  switch  23  on  the  control  panel  is 
disengaged,  tho  core,  under  action  of  ):h9  spring,  blocks  the  fuel  line;  when 
the  switch  is  engaged,  current  flows  to  the  coil,  the  coro  is  withdrawn,  and 
fuel  flows  unhindered  to  the  boiler  combustion  chamber. 

Air  is  driven  to  the  combustion  chamber  by  a  fan  which  is  turned  by 
electric  motor  S,  which  is  installed  under  tho  engine  hood  in  the  ZIL-130  and 
ZJtL-131  motor  vehicles,  and  in  the  cab  on  the  ZIL-1S7K  motor  vehicle. 

Tho  mixture  is  ignited  with  a  glow  plug  14.  After  stoady  burning  takes 
place  in  the  chamber,  tho  plug  is  turned  off  and  fuel  Ignition  is  sustained  by 
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the  burning  flames. 

Control  of  the  preheater's  electrical  system  is  concentrated  on  panel  21, 
on  which  the  glow  plug  switch  24  is  installed.  The  control  spiral  (resistance) 
22,  sequentially  engaged  in  the  plun  circuit,  and  the  switch  23  of  the  solanoid 
and  fan  electric  motor  are  also  installed  on  the  panel.  This  switch  has  three 
positions: 

Position  0  . Everything  off  (handle  pushed 

in  to  the  limit) 

Position  I  . . . ran  electric  motor  on  (handle 

pulled  to  middle  of  its  travel) 

Position  II . . . . . Pan  electric  motor  and  solanoid 

valvo  on  (handle  pulled  out  to 
stop) 

After  ignition,  the  hot  gasos  move  in  a  twisting  stream  along  the  heating 
pipe  and  transfer  heat  to  the  heated  liquid  or  into  the  boiler.  Gases  flowing 
out  of  the  outlet  pipe  are  directed  to  the  engine  oil  pan  by  trough  16  and 
warm  the  oil  located  in  it.  The  liquid  hollow  of  the  preheater  boiler  is 
connected  with  the  engine  cooling  system  by  pipes  19  and  15. 

Bngine  starting  seqiince  using  the  preheater.  For  preheating  and  starting 
an  ongino  in  which  there  is  no  water,  it  is  necossary  to  prepare  32-35  liters 
of  water.  Close  the  radiator  louvres,  and  with  heavy  freezing,  install  the 
warming  cover  on  the  radiator  jackot,  open  the  radiator  cap,  closo  the  pre¬ 
heater  boiler  drain  cock  and  preheater  pipe  drain  cock.  If  there  is  no  fuel 
in  the  tank  or  it  is  insufficient,  it  is  nocossary  to  fill  the  tank  with  fuel, 
unscrewing  the  plug.  Pour  1.5  liters  of  water  into  tho  preheater  boiler 
through  funnel  3. 

Move  the  handle  of  switch  23  into  position  II  for  15-20  seconds,  so  that 
tho  fan  electric  motor  is  on  and  the  solanoid  valve  is  open,  in  very  low 
temporatures ,  this  time  must  be  increased  to  60  seconds. 

Place  tho  switch  handle  into  position  0  and  turn  on  tho  glow  plug.  When 
a  light  rod  glow  is  attained  on  tho  control  spiral,  ignition  will  occur  in  tho 
combustion  chamber,  during  which  a  weak  pop  will  bo  hoard.  Then  start  tho 
preheater,  moving  the  handle  of  switch  23  into  position  II.  When  steady  opera¬ 
tion  of  tho  preheater  is  attained,  turn  off  the  glow  plug. 

If,  for  some  reason,  tho  preheater  does  not  bogin  t:o  work,  ropoat  its 
starting.  When  1-2  minutes  have  elapsed  after  starting  of  tho  preheater,  add 
6-8  liters  of  wator  to  the  engine  through  tho  boiler  funnel,  close  the  funnel 
cap  and  continue  heating  the  engine.  When  water  In  the  ongino  is  worm  and 
light  steam  appears  from  the  radiator  filler  nock,  turn  the  engine  crankshaft 
a  few  times  with  the  starting  crank.  For  the  crankshaft  to  bo  ready  for  start¬ 
ing  the  engine,  it  must  bo  rotated  easily. 

After  heating  the  entire,  turn  off  tho  preheator,  moving  switch  23  into 
position  I  (to  boiler  flowing)  and  close  valve  4.  When  humming  of  tho  flume 
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in  th^  preheator  boiler  stops  (after  50-60  seconds),  turn  off  the  fan  and, 
after  moving  the  switch  to  position  0,  start  the  engine. 

If  this  order  of  preheater  shutdown  is  not  obsorved,  flames  may  shoot  up 
and  ignite  the  air  hose  13.  Warming  the  engine  at  middle  revolutions,  it  is 
necessary  to  add  water  to  the  engine  through  the  radiator  filler  neck  until 
the  entire  volume  of  its  cooling  system  is  filled. 

The  P-100  preheater  can  be  used  equally  well  with  either  water  or  anti¬ 
freeze  as  a  cooling  liquid.  Since  the  preheater  boiler  need  not  bo  used  during 
the  summor,  it  is  recommended  that  it  bo  romovod  and  kopt  at  the  motor  vehicle 
transport  antorpriso  warehouse  fo-  the  summer  period. 

Technical  servicing.  Assembly  drive  belts  (Plate  4-44  a)  on  the  engine 
must  be  tightened  so  that  bend  of  one  side  of  the  belt  under  a  load  of  4  kg  i 9 
within  the  limits  of  8-14  nun  for  the  hydraulic  pump  and  generator  bolts  and 
5-8  ram  for  the  compressor  belt.  Bolt  tightening  (Plat<  4-44  b)  of  the  generator, 
fan  (water  pump),  and  power  steering  hydraulic  pump  is  accomplished  by  moving 
tho  gonorator  and  hydraulic  powor  stooring  pump. 

On  compressors  having  a  cast  pulley  1  (Plate  4-45)  with  an  adjustable 
groovo  width,  compressor  belt  tensioning  is  accomplished  by  tho  method  of 
screwing  in  tho  thvuud  adjusting  sleeve  to  tho  wrench  3,  with  stop  scrow  4 
loosened.  Tho  amount  of  compressor  bolt  bonding  with  cast  or  stamped  pulloys 
must  bo  b-8  nun  under  a  load  of  &  kg, 

Tho  factory  is  preparing  a  method  of  compressor  bolt  tightening  by  moving 
the  compressor  for  introduction  into  production.  This  involves  changing  its 
brackets,  in  which  longitudinal  holes  aro  made  to  movo  tho  compressor  in  a 
direction  porpondicular  to  tho  geometric  axis  of  tho  ongino. 

Tightening  tho  cylinder  hoad  fastening  bolts  should  be  done  on  a  cold 
ongino.  bach  cylinder  hoad  is  fastened  to  the  block  with  17  bolts.  Bolts 
fastening  the  head  to  the  cyllndor  block  must  be  tightened  with  a  torque  wrench, 
allowing  tho  torque  moment  to  be  controlled.  When  tho  eiglno  heats  up, 'Cylinder 
hoad  tightening  bolt  torque  incroascs,  and  when  It  cools,  bolt  torque  docroases , 
Cylinder  hoad  bolt  torquo  moment  must  bo  7-9  kg  meters  oi  a  cold  engine,  and 
closer  to  tho  lower  limit  (7  kg  meters)  with  lower  engine  temperatures ,  With 
an  ongino  tomporature  of  20-25*0,  the  moment  must  be  closer  to  tho  upper  limit 
of  9  kg  motors.  For  tho  first  6000  km  of  running,  tho  cyllndor  head  fastening 
bolts  must  bo  tightened  at  every  TS-1,  and  after  this  period,  every  T8-2, 

Tightening  of  cylinder  hoad  bolts  should  bo  duno  In  a  determined  sequence 
(Pluto  4-46)  beginning  from  tho  center  of  the  hoad .  Attention  should  bo  paid 
to  tho  fact  that  on  the  ZIL-130  and  211  131  engines,  four  bolts  fastening  tho 
rocker  arm  shaft  aro  also  cyllndor  hood  fastening  bolts,  and  should  also  bo 
tightened.  Whenever  tho  cyllndor  hoad  fastening  holts  o"o  tightened,  It  is 
necossory  to  chock  for  possiblo  changes  in  Mu>  cl  earn.  between  the  rocker 
amis  and  the  vulvos.  The  rocker  arm  cover  nuts  should  be  tightened  equal h'  o 
a  moment  of  0.5-0. 6  kg  motors,  and  no  more  Increasing  the  torque  moment  on  the 
rocker  arm  oovor  will  lead  to  deformation  of  the  rubber  gasket  Installed  beneath 
it. 
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{Key  to  Plate  4-43,  continued};  23)  switch  24)  glow  plug  switch  25)  line 
for  draining  fuel  26)  solenoid  valve  coll  27)  connecting  panel  for  loft 
nettle  28)  combustion  chamber  29)  boiler  internal  liquid  cavity  .30)  boiler 
external  liquid  cavity  31)  boiler  heat  pipe  32)  boiler  exhaust  gas  passage 

33)  engine  oil  pan 


Checking  urj  adjusting  clearances  in  the  engine  valvos  is  necessary  upon 
appearance  of  splattering  in  the  valves.  Before  adjusting  clearances,  it  is 
necessary  to  remove  the  high  tension  leads,  disconnect  them  from  the  spark  plugs, 
unscrew  the  rocker  aim  cover  nuts,  and  romove  the  covers  and  gaskets.  Clear¬ 
ances  between  the  valves  and  rocker  arms  is  adjusted  on  a  cold  engine,  with 
the  adjusting  screw  and  stop  nut  which  are  on  the  short  end  of  the  rocker  arm. 

Adjustment  of  clearances  by  the  first  method  is  done  in  the  following 
order.  Set  the  piston  on  the  number  1  cylinder  at  TOC  (compression  stroke), 
using  the  installed  notched  indicator  (Plcte  4-47).  For  this,  the  crankshaft 
should  be  rotated  until  the  mark  on  the  shaft  pulley  coincides  with  the  TDC 
mark  on  the  indicator. 


Plate  4-46.  Tightening  order  of  Plato  4-47.  Setting  the  piston  of 

cylinder  head  bolts  the  number  1  cylinder  at  TDC  using 

the  notched  indicator: 

»)  mark  on  pulley  2)  notched  Indicator 
(Numbers  show  rotation  of  the  crank¬ 
shaft  in  degrees) 


In  this  case,  both  valves,  intake  and  exhaust,  of  the  first  cylinder 
will  be  cloaed«  the  maximum  clearance  will  be  formed  between  the  valve  stem 
and  the  contact  end  of  the  rocker  amt  it  can  be  measured  with  a  leaf  gauge 
and,  if  necessary,  adjusted. 

To  adjust  the  clearance,  it  is  necessary  to  loosen  the  stock  nut  with  a 
wrench  while  holding  the  adjusting  screw  with  a  screwdriver  (Plate  4-48,  a). 
After  this,  the  leaf  gauge  Is  inserted  between  the  valve  stem  and  the  contact 
end  of  the  rocker  arm,  and  the  adjusting  screw  is  turned  with  a  screwdriver 
(Plate  4-48,  b) ,  setting  the  required  clearance.  After  this,  leaving  the 
leaf  gauge  in  the  clearance,  tighten  she  adjusting  screw  with  the  stop  nut, 
using  the  wrench  and  screwdriver  (Plate  4-48,  c).  After  adjustment,  the 
cleerance  must  be  equal  to  0.25*0.31  m  for  intake  and  exhaust  valves,  so 
that  a  0.25  m  leaf  gauge  nay  freely  pass  through  the  clearance,  and  a  0.30  mm 
gauge  cannot  pass  through. 

For  adjusting  the  clearance  in  the  valves  of  the  other  seven  cylinders, 
it  is  necessary  to  rotate  the  crankshaft  with  a  crank  by  one  quarter  of  a 
revolution  (by  90')  and  perform  the  adjustment  according  to  the  Indicated 
method.  With  clearance  adjustment  being  performed  sequentially,  agreeing  with 
the  cylinder  firing  order  1-5-4-2-6-3-7-8,  which  is  illustrated  by  the  connect¬ 
ing  lines  and  arrows  on  Plate  4-48,  d.  In  order  to  accurately  turn  the 
crankshaft  by  one  quarter  of  a  revolution,  it  is  necessary  to  make  marks  on 
the  crankshaft  pulley  with  soap,  separating  them  by  an  angle  of  90®,  with 
the  nusber  1  cylinder  located  at  TDC  (compression  stroke).  In  the  second 
method,  valves  are  adjusted  simultaneously  for  several  cylinders.  Adjustment 
takes  place  in  the  following  sequence.  Set  the  piston  of  the  number  1  cylinder 
at  TDC  (compression  stroke)  according  to  the  method  shown  above,  and  adjust 
the  clearances  of  the:  intake  and  exhaust  valves  of  the  first  cylinder,  ex¬ 
haust  valve  of  the  second  cylinder,  intake  valve  of  the  third  cylinder,  ex¬ 
haust  valve  of  the  fourth  cylinder,  exhaust  valve  of  the  fifth  cylinder,  in¬ 
take  valve  of  the  seventh  cylinder,  and  intake  valve  of  the  eighth  cylinder. 
Clearances  in  the  remaining  valves  should  be  adjusted  after  rotating  the 
crankshaft  360*  (a  fbll  revolution).  After  completing  valvs  clearance  adjust¬ 
ment,  it  is  necessary  to  install  the  rocker  arm  cover  with  its  gasket  in  place 
auvi  fasten  it  with  nuts  and  flat  washers.  Start  the  engine  and  listen  to  it 
am.  A  warm  engine  must  work  without  valve  clatter,  "coughing"  In  the  car¬ 
bureter,  and  "backfiring"  in  the  muffler. 

To  avoid  grinding  of  the  ball  springs,  it  is  necessary  in  any  disassembly 
of  an  engine  having  tun  70,000  k»  to  disassemble  the  exhaust  valve  rotating 
mechanises  and  turn  the  bail  disk  springs  upside  down  so  that  their  worn  side 
is  down. 

The  order  of  checking  comprsssion  in  a  V-engine  is  the  same  as  in  in-line 
engine  cylinder*.  Compression  in  the  cylinders  of  r  warm  V-engine  *ust  be 
within  the  limits  of  7. 5-8.5  kg/cu^. 
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Plstti.4-48,  VaIvc  „fdjuStmonr : 

»)  loosening  the  stop  rut  b)  adjusting  and  checking  clearance  with  a  leaf 
gouge  c)  tightening  the  stop  nut  and  adjusting  n*rev  d)  cylinder  no«b*Ting 
order  (arrows  indicate  cvllnder  firing  order) 
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uwproeuiou  qbCtvwu  Guvisg  is  allowable  r*.c  g/c a?. 

It  i»  necessary  to  clean  the  plate*  of  the  coarse  ou  waning  filter 
daily,  timing  it*  handle  by  three  to  four  revolutions.  ths  filter  should 
be  cleaned  with  a  completely  warned  engine.  Use  of  *n  extension  laves"  tc 
ease  rotation  of  the  filter  handle  is  forbidden.  If  th*»  filter  handle  tuf*5S 
with  difficulty,  it  is  necessary  to  unscr*'.  the  cove-  bolts,  remove  the  filter, 
and  wash  it  out  in  kerosene.  For  convenient  access  to  the  oil  filter  handle, 
an  extension  running  along  ths  filter  axis  is  built  into  the  211-131. 

Checking  the  proper  operation  of  the  partial  flow  centrifugal  oil  clean¬ 
ing  filter  is  done  by  sound.  After  stopping  the  engine,  the  filter  will  con¬ 
tinue  to  work  for  2-3  minutes,  aaking  its  own  peculiar  sound  during  thia 
operation.  The  absence  of  this  sound  indicates  that  the  filter  is  not  working, 
the  filter  is  cleaned  every  TS-2,  at  the  suae  tine  that  the  engine  oil  is 
changed.  To  clean  the  filter,  it  is  necessary  to:  unscrew  nut  10  (see  Plate 
4-32)  and  renove  the  jacket,  then,  having  unscrewed  plug  3,  hold  the  jacket 
with  a  Urge  punch  inserted  in  the  hole  left  by  the  plug,  unscrew  the  nut, 
remove  the  filter  cover,  and  clean  dl;-  deposits  free  it.  A  layer  of  deposits 
core  than  8- 10  m  thick  oust  not  be  allowed  on  the  filter  cover.  After 
cleaning,  wash  the  filter  and  screen  in  gasoline  or  kerosene. 

If  the  filter  works  poorly,  it  is  necessary  to  remove  the  budy  from 
the  shaft  and  clean  the  shaft,  bushings,  and  nozzles.  Before  uncovering  the 
filter,  it  is  recoaaentied  that  the  oil  tie  drained  from  if  by  unscrewing 
plug  17.  This  takes  approximately  30  alnutes  after  stopping  the  engine. 

The  full  flow  centrifugal  oil  cleaning  filter  is  cleaned  in  the  saae  way 
os  is  a  partial  flow  filter.  After  cleaning  and  finishing  assembly,  check 
the  operation  of  the  filter  in  a  wars  engine  by  sound. 

The  crankcase  ventilation  air  filter  is  serviced  simultaneously  with 
changing  oil . 

For  servicing,  the  crankcase  ventilation  filter  is  disassembled,  dirt 
Is  cleaned  froa  it.  and  ;t  Is  carefully  washed  in  gasoline  or  kerosene. 

After  the  crankcase  ventilation  filter  U  washed,  fravt  engine  oil  is 
poured  on  ami  the  filter  is  assessed. 

Sefore  the  water  pump  beatings  arc  U&;ica?ed,  it  is  necessary  to  clean 
the  dust  and  dirt  off  the  area  arounu  the  lubrieefion  fisting  and  the  control 
opening,  and  to  unscrew  the  plug  from  the  control  opening. 

Grease  should  fee  pressed  in  with  a  grease  gun  through  the  pressure 
lubrication  fitting  until  fresh  grease  appears  frtm  the  control  opening.  After 
lubricating  the  bearings,  the  plug  i*  installed  in  place. 
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Uieosstably  and  assembly 


Removing  the  pww  unit 


To  proviso  the  bett  access  to  the  motor  vehicle's  parts  from  below 
(during  removal  of  the  power  unit),  it  is  recommended  that  the  rnorior  vehicle 
be  placed  over  an  inspection  pit,  over  which  there  is  a  hoist  mechanism. 

The  weight  of  the  power  unit  in  assembly  without  flnid  is  540  kg;  therefore 
it  is  necessary  to  have  a  hoist  wcch  dsss  with  a  load  capacity  of  no  ieos 
than  1  ton  for  its.  removal ,  Height  to  the  hook  oust  be  no  less  than  2  maters. 

Before  removing  the  power  unit  from  the  motor  vehicle,  it  is  necessary  to 
drain  the  water  from  the  cooling  system  and  desirable  to  also  drain  the  oil 
from  the  engine  crankcase  and  the  transmission.  Water  is  drained  through 
three  drain  cocks.  During  disassembly,  it  is  recommended  that  small  parts  be 
placed  in  a  separate  box,  and  whan  wires  are  disconnected  from  electrical 
equipment,  screws  and  nuts  should  be  screwed  back  into  their  pieces  by  hand. 

Before  removing  tha  power  unit,  it  is  necessary  to  perform  the  following 
preparatory  tasks.  Remove  the  storage  battery  nest  hatch  cover  and  free  the 
positive  tendnal  of  the  batteiy,  remove  the  starter  1  t,  and,  in  the  ZIL-131 
me tor  vehicie,  disconnect  the  ground  with  the  switch. 

Raise  the  engihe  hood  and  disconnect  the  leads  from  electrical  equipment 
and  the  front  terminal  blocks,  and  remove  the  distributor  cup  and  rotor. 

Loosen  the  hose  clamp  screws  and  remove  the  water  and  oil  radiator  hoses. 
Remove  the  heater  hoses  and  lines- 

Disconnect  Che  louvre  cable  and  pv  ..  it,  together  with  its  jacket,  from 
the  hcle  in  the  cab  fire  wail. 

Free  and  remove  the  radiator  jacket. 

Unscrew  the  radiator  fastening  nuts,  remove  the  radiator  either  by 
hand  or  with  device  KZ-OeuS  (Plate  4-69,  a),  end  remove  the  rvibbsr  cushions 
with  their  spacing  bushing. 

Disconnect  the  carburetor  linkage  and  remove:  the  accelerator  linkage, 
the  manual  throttle  cable,  and  che  manual  choke  cable. 

Disconnect  and  Umov*:  tin  compressed  air  outlet  line  from  the  compressor; 
the  pressure  regulator  1  ijie ;  nrd  the  fuel  inlet  line  to  the  fuel  purap. 

Disconnect  the  high  and  low  pressure  hnyss  from  the  hydraulic  power 
steering  pump  body. 
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Disconnect  the  steering  mechanism  power  inlet  and  remove  the  steering 
column  universal  shaft. 

Driving  off  the  stop  rings  and  unscrewing  tho  nuts,  disconnect  the  ex- 
huait  collector  pipe  from  the  exhaust  manifold. 

Unscrewing  tho  fastening  bolts,  remove  the  inspection  cover  in  the  floor 
of  the  cab . 


Unscrewing  the  fastening  bolts,  remove  the  transmission  shift  lover 
housing  with  itc  gaskei  in  assembly  with  the  shift  lever. 

Cover  the  hole  in  tho  transmission  covor  with  a  cardboard  cover,  fasten¬ 
ing  it  down  with  two  bolts. 

Disconnect  the  speedometer  drive,  unscrewing  the  sleeve  tonsioning  nut. 
Disconnect  the  foot  brako  drivo,  removing  the  rod  from  the  pedal  lever. 
Disconnect  the  drive  for  the  manual  trailer  brakes. 


Remove  the  handbrake  lever  from  the  transmission,  unscrewing  its  fa9toning 
bolts. 

Disconnect  the  universal  shaft  from  tho  handbrake  drum,  unscrewing  its 
fastening  nuts, 

Di$conne:t  the  clutch  drive,  separating  its  drawbar  and  pedal  lover. 

On  the  ZJL-131,  disconnect  the  universal  shift  from  the  flange  on  the 
transmission  output  shaft. 


Disconnect  the  transfer  case  drive  and  control  lever. 

If  tho  motor  vehicle  has  a  winch,  disconnect  the  universal  shaft  of  the 
pow  •  r  take  off  box,  and  remove  its  cover  ami  control  lever. 

Free  the  fastening  holts  of  the  front  mounts  and  two  i ear  mou.i's  of  the 
engine,  as  well  as  the  engine  bracing  rod. 

Kngage  the  hoist  apparatus  (Plate  4-49,  a)  in  tho  brackets  of  the 
engine,  and  carefully  raising  it  and  treving  it  forward,  remove  the  power 
unit  from  che  motor  vehicle. 


Upon  removing  the  power  unit  from  tho  motor  vehicle,  install  it.  on  a 
special  carriage  (Plate  4-50, a)  for  its  transportation  to  the  disassembly  point. 
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Plate  4-49.  Devices  for  removal  from  motor 
vehicle  of: 

a)  the  radiator  b)  t'10  engine 


Bngine  disassembly 

Before  disassembling  the  power  unit,  it  is  necessary  to  clean  the  dirt 
and  oil  from  it,  washing  it  in  kerosene  or  with  a  degreasing  solution.  For 
drying,  blow  the  engine  off  with  compressed  air. 

It  is  expedient  to  conduct  removal  of  the  assemblies  and  parts  mounted 
on  the  engine  with  the  engine  mounted  on  a  GAIIO  model  2473  stationary  rotating 
stand,  or  on  the  stand  shown  in  Plato  4-50,  b.  Rotation  of  the  engine  around 
the  horizontal  axis  of  the  stand  is  accomplished  with  a  worm  mechanism  in¬ 
stalled  on  the  stand.  The  engine  may  be  held  during  disassembly  or  assembly 
in  any  position  with  a  brake  on  the  worm  mechanism.  During  engine  disassembly, 
run-in  parts  assembly  surfaces  which  are-  usable  for  ro-installation  without 
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being  exchanged  should  be  protected  from  damage. 

Parts  of  assemblies  removed  from  the  engine  should  be  placed  in  a 
specifllly  prepared  box,  in  which  they  are  again  placed  for  assembly  after 
washing,  checking,  and  elimination  of  deficiencies. 

Ths  majority  of  engine  parts  are  interchangeable  (although  many  require 
individual  fitting  to  their  assembled  parts)  and  allow  their  non-individual - 
ised  exchange,  with  the  exception  of  connecting  rod  caps  and  main  bearing 
caps  (the  first  are  machined  with  the  connecting  rods  in  asser&ly,  and  the 
second  afs  machined  in  assembly  with  the  cylinder  block).  Connecting  rods, 
with  thoir  caps  in  assembly,  are  stamped  at  the  factory  with  numbers  corres¬ 
ponding  to  the  number  of  thr*r  cylinders,  and  mein  bearing  caps  are  st$>mped 
with  numbers  corresponding  to  the  bearing  order  number. 

before  installing  ihe  engine  on  the  stand,  the  transmission  must  be 
romoved  from  it.  For  this,  the  transmission  and  fastening  bolts  should  be 
unscrewed  with  a  box  und  wrench,  the  transmission  disconnected  from  the 
clutch  housing  with  'she  help  of  an  assembly  pry  bar  and,  rocking  it.  it  is 
removed  with  a  block  and  tackle  or  hydraulic  jack  model  444  (see  Plate  4-50, a). 

Air  filter  rorwval.  Disconnect  the  linos  loading  from  the  air  filter 
to  the  compressor,  remove  the  transfer  cover  with  its  sloeve,  unscrew  the 
compression  nut  and  remove  the  air  filter,  and  then  remove  the  transfer 
flange. 

Carburetor  removal.  Disconnect  the  fuel  lino  running  from  the  fine 
cleaning  filter,  the  vacuum  advance  lino,  and  the  two  lines  running  to  the 
centrifugal  switch,  free  the  fastening  nut.s ,  and  remove  the  carburetor  and 
heat  insulating  gasket. 

Romovo  the  engine  crankcase  ventilation  filter,  unscrewing  its  fastening 
bolts. 

The  fine  cleaning  fuel  filter.  Disconnect  the  pipe  from  the  fuel  pump, 
unscrew  the  fastening  nuts  of  the  bracket,  and  remove  the  filter  In  assembly 
with  the  bracket  and  pipes. 

Oil  filter’s.  Unscrew  the  oil  pressuro  indicator  switch  from  the  filter 
1 in i .  Disconnect  the  drain  linos.  Unscrew  the  filter  body  fastening  bolts 
and  remove  the  filter  together  with  its  packing  gasket  from  the  engine. 

The  distributor  and  distributor  drlvo.  In  tho  Z1I.-131  motor  vehiclo, 
remove  the  shielding  hoses,  in  ail  motor  vehicles,  unscrew  tho  cooling 
liquid  temperature  indicator  switch.  Unscrow  the  bolts  fastening  tho  dis¬ 
tributor  to  the  pump  plate  of  the  octane  corrector  and  remove  It. 

For  removal  of  tho  octane  corrector  platos,  it  is  noc-essary  to  unscrew 
the  bolts  fastening  the  plate  to  the  top  flange  of  the  distributor  drive  hodv, 


- 175- 


Plato  4-50  b.  On  a  rotating  stand 


The'  starter.  Unscrew  tho  bolts  fastening  the  starter  to  the  clutch 
housing  and  pull  tho  starter  from  its  recoptaclo  in  the  housing. 

The  generator,  Unscrew  tho  nuts  fastening  tho  gonorator  tensioning  arm, 
Unscraw  tho  nuts  fastoning  tho  generator  to  its  bracket  and,  frooing  tho 
generator  pulley  from  its  drive  belt,  r’omovo  tho  generator  and  gonorator  drive 
bolt . 


Unscrew  the  aenorator  brackets  from  tho  ongino,  unscrewing  their  fastening 


The  hydraulic  power  steering  pump.  Unscrew  the  nuts  fastening  the 
tensioning  bracket  to  the  cylinder  head,  and,  freeing  the  pump  fully  from 
its  drive  belt,  remove  the  pump  in  assembly  with  the  brackets  and  pump 
drive  belt. 


Remove  the  bracket  from  the  pump,  unscrewing  its  fastening  bolts. 

The  fuel  pump.  Unscrew  the  pump  fastening  nuts  and  remove  it  together 
with  its  gasket. 


The  compressor.  Unscrew  the  coupling  nuts  fastening  tho  linos  supplying 
cooling  liquid  to  the  compressor  fi'om  the  intake  manifold  and  oxhausting 
liquid  from  the  compressor  to  the  water  pump,  and  remove  the  lines. 

L  Unscrew  the  coupling  nuts  of  the  linos  supplying  oil  to  tho  compressor 
iron!  the  oil  main  line  of  the  cylinder  block  and  exhausting  oil  from  tho 
com^cossor  to  tho  engino  crankcase,  and  remove  those  linos. 


Ull!T^ 
the  pulley 
belt. 


inhtfow  ■ 
lleyS^r 


the  bolts  fastening  the  compressor  to  its  bracket  and,  frooing 
rom  its  drive  belt,  remove  tho  compressor  and  compressor  drivo 


For  removal  of  tno  bracket  from  tho  engino,  it  is  nocossary  to  unscrew 
the  nuts  fastening  tho  bracket  to  tho  cylinder  head. 

The  starting  pre-heutor.  On  motor  vehicles  equippod  with  starting  pro- 
hoators,  it  is  nocossary  to  drain  tho  fuel  from  tho  tank  and  disconnect: 
the  electric  leads  from  tho  preheater  instruments;  the  air  supply  hose  from 
the  fan  and  from  tho  boiler;  the  fuel  lino  from  the  regulator  and  boiler; 
linos  for  cooling  liquid  from  tho  engino  and  boiler. 

Remove  from  tho  engine  tho  funnel  and  pipe;  fuel  tank;  preheater 
electric  motor  and  fan;  fuel  food  regulator  with  its  solenoid  valvo;  unscrew 
tho  glow  plug  and  romove  the  boiler  with  Its  funnel. 

‘\ 

Tho  centrifugal  crankshaft  revolutions  .governor  switch.  Unscrew  tho 
coupling  nuts  fastening  the  linos  connecting  the  switch  to  the  carburetor  and 
romove  them.  Unscrew  tho  bolts  fastening  tho  centrifugal  switch  to  the  cam¬ 
shaft  getir  cover  and  removo  the  switch  with  Its  gasket. 

The  fan  and  water  pump,  Unscrew  tho  bolts  fastening  tho  fan  to  its  huh 
and  remove  the  tan,  drive  belts,  and  pulleys.  Unscrew  the  bolts  fastening 
the  wutor  pump  body  to  tho  base  of  tho  block  und  remove  the  pump  with  its 
gaskets . 

'.ho  oil  pump.  Unscrew  tho  bolts  fastening  the  oil  pump  and  removo  the 
pump  with  its  gaskets. 

The  cootlng  system  upper  pipe.  Unscrew  tlu>  nuts  fastening  the  pipe  to 
the  intake  manifold  and  removo  the  pipe  in  assembly  with  the  thermostat  and 


pull  the  thermostat  from  the  pipe. 

The  spark  plugs.  To  protect  the  spark  plugs  from  damage,  unscrew  them 
from  their  holes  in  the  cylinder  hoad.  The  holes  are  closed  with  plugs. 

The  exhaust  manifolds.  During  removal  of  the  exhaust  manifolds,  it  is 
necessary  to  disconnect  the  spark  plug  protector  plates,  pull  out  the  oil 
dipstick,  and  disconnect  the  control  drive  rods  of  the  cooling  system  drain 
cocks . 

Unscrew  the  nuts  fastening  the  exhaust  manifold  and  remove  it  w<th  its 
gasket.  If  the  gasket  is  burnt  onto  the  cylinder  hoad  surface,  it  must  be 
carefully  separated  with  a  screwdriver.  The  operation  i9  repeated  with  t ho 
socond  oxhaust  manifold.  During  removal  of  the  exhaust  manifolds  from  the 
ZIL-131  engine,  thoy  must  not  bo  disassembled.  When  ther^  is  no  necessity 
to  remove  tho  exhaust  manifolds  separately,  they  may  be  removed  in  assembly 
with 'the  cylinder  hoads. 

The  intake  manifold.  Unscrew  the  nuts  fastening  the  Intake  manifold  to 
tho  cylinder  heads  with  a  socket  wrench,  and,  lightly  tapping  it  with  a 
hammer,  remove  the  manifold  by  hand.  Home  re  the  two  gaskets  and  two  rubber 
seals,  carefully  separating  them  from  their  contact  9urfacos .  Unscrew  the 
cooling  liquid  tomporature  hidicator  switch  from  it9  receptacle. 

Tho  rocker  arm  covers.  Unscrew  tho  nuts  fastening  the  covers  and  l'emovo 
them  togethor  with  their  gaskets. 

The  rocker  arm  shafts,  push  rods,  and  tappots.  Unscrew  the  four  bolts 
fastening  the  rocker  aim  shaft  to  ouch  cylinder  hoad  with  a  socket  wrench. 
Romuvo  tho  shaft  in  assembly  with  the  rocker  aims  and  stands,  withdraw  the 
tappet  push  x*ods ,  ond  pull  tho  valve  tappe  from  their  nests  in  tho  cylinder 
block  with  a  metal  rod  whoso  end  is  bont  to  a  right  angle. 

For  removal  of  tho  rocker  aims  and  stands  (soe  Plato  4-26),  It  is 
necessary  to  unpin  one  end  of  the  shaft  and  remove  from  it:  tho  first  flat 
washer,  spacing  spring  washer  3,  tho  second  flat  washer  4,  the  first  rocker 
arm,  tho  rocker  arm  stand,  the  socond  rocker  arm,  tho  spacing  spring,  and 
then  remove  all  the  remaining  rocker  aims,  stands,  d  spacing  springs 

Tho  cylinder  hoads.  Unscrew  tho  cylinder  head  fastening  bolts  with  an 
angle  socket  wrench  and  remove  thorn.  Remove  the  gaskots.  If  tho  gaskets 
aro  bunted,  it  is  necessary  to  carefully  separate  them  with  tho  screwdriver. 

Removal  of  the  engine  oil  pan,  clutch  housing  cover,  oil  trap,  and  oil 
pump  pickup.  Rotate  tho  engine  on  tho  stand  by  90°  und  set  it  vertically  with 
the  clutch  housing  downward.  Unscrew  the  bolts  fastening  tho  clutch  housing 
shield  and  cover,  and  remove  them.  Unscrew  tho  bolts  fastening  the  oil  pan 
with  the  socket  wrench  and  removo  it  f^m  the  onplnc  by  hand.  Remove  tho 
oil  pan  gasket,  carefully  separating  . t  from  tho  cylinder  block  surface  with 
a  screwdriver.  Unscrew  the  bolts  fastening  the  oil  trap  and  removo  it.  Un- 
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screw  the  bolts  fastening  tho  oil  pump  pickup  and  remove  it  together  with 
its  gasket. 

The  piston  and  connecting  rod  assembly.  Unpin  tho  connecting  rod  bolt 
nuts,  unscrew  the  connecting  rod  nuts  with  a  soekot  wrench,  chock  the 
stamping  on  the  caps  and  connecting  rods,  and  if  necessary  mark  them  with  a 
punch,  and  thon  remove  tho  caps  from  the  rods,  tapping  lightly  on  the  caps 
with  a  hammer,  and  remove  the  connecting  rod  bolts. 

Rotato  tno  engine  on  tho  stand  by  90°,  drive  the  pistons  out  of’  tho 
cylinders  in  order,  install  the  connecting  >d  caps  in  their  places  and 
fasten  thorn  with  their  bolts  and  nuts,  screwing  them  on  by  hand. 

During  removal  of  the  piston  and  connecting  rod  assemblies,  it  is 
necessary,  after  having  removed  the  connecting  rod  bolts,  to  remove  tho 
connecting  rod  caps  in  pairs  (1  and  5,  2  and  6,  3  and  7,  and  4  and  8), 
rotating  tho  crankshaft  during  this  process  with  a  lever  on  tho  toothed 
crown  of  the  flywheel. 

Tho  flywheel  pulley  and  camshaft  gear  cover.  Drive  the  lock  washer 
away  from  tho  edge  of  the  crank  ratchot,  unscrew  the  ratchet  with  a  soekot 
wranch,  having  locked  the  crankshaft  with  a  wooden  mandrel  placed  under  o 
crunk  of  tho  shaft. 

For  removal  of  tho  crankshaft  pulley,  a  throe-pronged  pul lor  is  used 
(Plate  4-51).  A  model  2492  puller  can  be  used.  After  removal  of  the  pulley, 
drive  out  the  key  from  the  crankshaft  slot. 


Plate  4-51.  Crankshaft  pulloy  removal 


For  removal  of  the  camsht ft  gear  cover,  It  is  necessary  to  unscrew  tho 
cover  fastening  bolts  with  •-<  socket  wrench  and  remove  it,  lightly  tapping 
it  with  a  wooden  mallet,  ann  remove  the  cover  gaskec,  cat  <ly  separating  it 
from  the  cylinder  block  surface. 
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Hie  crankshaft.  Unscrew  the  main  bearing  cap  fastening  bolts  with  a 
socket  wrench  and  remove  them,  check  the  cap  stamping  and  mark  the  caps  with 
a  punch  if  necessary,  then  remove  tho  caps  together  with  the  inserts,  and 
the  rear  cap  together  with  the  rubber  end  with  seals.  Remove  the  oil  deflector 
from  the  shaft. 

Remove  the  crankshaft  with  tho  flywheel  and  clutch  in  assembly,  using  a 
block  and  tackle. 

Remove  the  main  bearing  inserts,  and  lay  them  in  numerical  order.  Removo 
the  rear  main  bearing  seal,  Set  the  main  boaring  caps  in  place. 

The  camshaft.  In  order  to  removo  the  camshaft  from  tho  ongine  cylinder 
block,  it  is  necessary  to  remove  the  rocker  arm  shaft  with  tho  rockor  arms  in 
assembly,  pull  out  tho  push  rods  and  tappets,  remove  the  camshaft  goar  covor, 
unscrew  the  two  bolts  fastening  the  flange  through  tho  holes  in  the  goar, 

(Plate  4-52),  and  pul1,  out  the  camshaft. 

In  pulling  out  the  shaft,  it  is  necessary  to  pay  particular  attention  to 
ensure  that  the  tops  of  the  lobos  do  not  strike  tho  camshaft  boarings  and 
damage  their  surfaces.  The  shaft  is  pulled  out  in  assembly  with  tho  camshaft 
gear  and  flange. 

The  camshaft  gear  (Plato  4-53)  may  be  fitted  on  the  shaft  with  a  maximum 
clearance  of  up  to  0.008  nun,  or  with  a  maximum  ir.terforonco  of  0.036  mm. 

The  diameter  of  the  -haft  whore  tho 

gear  fits  on  it  is  30 .015-30 .036  mm.  The  gear  1  is  prevented  from  turning 
on  the  shaft  by  key  10.  Width  of  the  shaft  keyway  is  5.954-5.990  mm.  If  tho 
koyway  is  worn,  its  width  is  allowed  to  bo  increased  to  a  dimension  of  6,945- 
6.990  ram  for  installation  of  a  repair  dimension  key. 

for  removal  of  the  camshaft  gear  from  tho  shaft,  it  is  necessary  to  pull 
off  tho  lock  ring  6,  unscrew  the  gear  fastening  nut  5,  remove  It  and  pull  out 
shaft  2  with  spring  11  of  the  centrifugal  switch  drive,  and  romovo  the  washer. 

Install  the  camshaft  on  a  press  and  press  off  the  gear  (Plate  4-54),  then 
remove  the  support  flange  ?  (see  Plate  4-53)  ,  and  the  spacing  ring  8,  from  the 
gear. 


Removal  of  the  gear  From  the  shaft  may  also  be  *ecompl l shod  with  the 
model  249i  puller  (Plate  4-55,  a),  as  shown  in  Plate  4-56,  t. ,  as  can  fitting 
the  gear  o.'  the  shaft  (Plate  4-56,  b) . 

The  clutch  housing  is  final  machined  Ir.  as-ombly  with  the  cylinder  block, 
as  a  result  of  which  it  is  not  interchangeable.  Thoreforo,  it  should  not  ho 
removed  from  the  cylinder  block  unless  necessary. 
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Plate  4-52,  Camshaft  removal.  ' 

a)  unscrewing  camshaft  fastening  bolts 

b)  romoving  tho  shaft 


Plate  4-S5,  Clear  fastening  on 
t-he  camshaft: 

1}  gear  2)  centrifugal  switch 
drive  3)  stop  ring 

4)  drive  shaft  washer  5)  nut 
6}  lock  washer  7)  support 
flange  S)  spacing  ring 
9)  camshaft  JO)  key  11)  drive 
shaft  spring 


Plate  4-54.  Pressing  the  gear  fro 
the  camshaft 


Remove  the  cylinder  block  with  the  clutch  housing  frera  the  stand  with 
a  hoist,  fro®  the  hoist  from  the  compression  brackets  of  the  stand,  and  set 
the  cylinder  block  on  supports  or  a  bench.  Unscrew  the  bolts  fastening  the 
clutch  housing  the  the  cylinder  block  with  a  box  end  wrench,  and  resaove  the 
clutch  housing  in  assembly  with  tbu  disengagement  fork  and  the  clutch  pedal 
lever. 

For  removal  of  the  clutch  disengagement  fork  from  the  housing,  it  U 
necessary  fco  unscrew  the  lever  tension  bolt  and  remove  the  lever  from  the 
fork  shaft.  Drive  the  lever  key  from  its  slot  in  the  fork  shaft.  Unscrew 
the  bolts  fastening  the  flange  with  the  bushing  and  pull  the  bushing  with  its 
flange  and  sell  from  ita  receptacle  in  the  housing.  Then,  having  freed  the 
right  end,  and  moving  it  in  the  bushing  nest  hole,  remove  the  clutch  dis¬ 
engagement  fork. 


Removal  of  scale  from  the  cooling  water  jacket. 

Scale  in  the  cylinder  block  water  jacket  is  removed  mechanically 
or  with  t  solution  {20  grams  of  trilone  per  1  liter  of  water). 

In  a  case  where  there  is  no  necessity  to  press  out  the  sleeves  but  scale 
removal  is  required,  the  two  face  plugs  on  the  rear  part  of  the  block  and 
the  side  collars,  together  with  the  cooling  sys tea  drain  -cooks ,  should  be 
unscrewed  for  washing  out  the  cylinder  block  coding  jacket. 


Disassembly  and  assembly  of  engine  components. 

The  piston-connecting  rod  esaemb*?  It  is  recommended  that  the  connecting 
rod  and  piston  be  fastened  into  a  vise  for  disassembly  Remove  the  piston 
rings  (Plate  4-S?)  with  a  model  2419  puller  (see  Plate  4-$S,  b),  remove  the 
piston  wrist  pin  stop  rings  with  pliers,  press  out  the  wrist  pin  and  disconnect 
the  piston  fro*  the  connecting  rod.  Check  the  condition  of  the  connecting 
rod  viOSll  «nd  bushings,  the  wrist  pin  and  vho  piston 

During  removal  of  an  assembled  oil  ring,  It  is  r,»ce«iary  to  remove  the 
circular  disk*  with  «  device,  and  then  sanually  extract  the  spreader. 

Before  assembly  of  the  connecting  rod  ami  piston,  the  connecting  rod 
with  •*«  inserts  must  be  matched  to  the  shaft  journal,  the  piston  matched 
to  the  ylindtr  sleeve,  the  rings  watched  to  the  piston  groove1  ,  and  the 
Clearance  in  the  butt  joints  to  the  cylinder.  The  wrist  pin  must  be  matched 
according  to  the  connecting  rod  small  end  bushing,  and  the  holes  in  th<? 
piston  bosses. 

Piston  matching,  All  operations  of  matching  the  Astons  to  the  cylinder 
slaeves  must  he  conducted  at  a  temperature  of  1?-***C. 

When  a  piston  is  exchanged  while  the  cylinder  sleeves  are  ;<od  without 
regrlnding.  it  Is  expedle- t  ?  -  remove  the  upper  edge  (should**?  t  s'  e  sleeve 
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which  is  £onaed  as  i  result  of  sleeve  wear  above  the  level  of  the  top  piston 
ring  with  a  scraper  or  asu&il -grained  abrasive  wheel. 

The  pistons  sum  be  satchad  according  to  the  cylinder*  so  that  clearance 
between  the  cylinder  walls  ana  the  piston  skirt  is  within  the  Usaits  of 
Q.3-Q.5  sea.  The  amount  of  clearance  is  determined  the  method  of  pulling 
through  a  band  thickness  gauge  which  is  0.08  we  thick,  10  sa  wide,  and  no 
greater  than  200  ssa  long. 

The  band  thickness  ga»‘ge  is  pulled  into  the  clearance  between  the  platen 
and  cylinder  with  a  force  of  3.S-4.S  kg  (with  the  piston  stationary). 

It  is  roeosamrave  that  piston  matching  take  place  with  the  piston  turned 
head  down,  and  the  band  used  aust  be  located  on  the  side  opposite  the  notchsi 
in  the  piston  skirt,  listens  say  be  sat chad  with  si eaves  without  pressing  the 
sleeves  out  of  the  cylinder  block  (Plate  4-58,  a),  or  in  sleeves  which  have 
been  pressed  free  the  cylinder  block  (Plate  4-58,  b) . 

Having  matched  the  piston  according  to  cylinder  sleeves,  it  i3  neers-ary 
to  stamp  or  paint  (ch»U)  the  order  ntsfcer  of  their  cylinders  on  toe  piston 
heads , 

for  assembly  with  the  connecting  rod,  a  piston  U  heated  in  a  water  bath 
or  in  an  electrical  heating  apparatvss  (see  ?late  5-55)  to  a  temperature  of 
i$*C. 


Piste  4-5?.  U.ejtoval  installation 
of  plstcn  tings 


During  that,  the  wrist  pin  mj»t  enter  ir.  ■  the  boss  bole  -  f  the 
warred  piston  freely,  under  the  force  of  a  tltush 

with  this  assts&lv,  after  the  9i»*«n  cosjls,  the  necessary  interference 
within  the  limits  of  P.ih'iS-O.OOtS  am  :l!  appear 

Check  the  order  ..usher  of  the  piston  and  .  •  anect  tng  rod. 
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Plate  Hatching  piston*  according  to  sleeves: 

a)  witching  piston  to  sleeve  Installed  Ip  the  cylinder  block 
bl  Hatching  pis  ter,  to  slseve  pressed  out  of  the  cylinder  block 


The  connecting  rod  is  fastened  in  a  vise,  the  piston  is  set  on  it  and, 
inserting  the  wrist  pin,  it  is  assembled  with  a  connecting  rod. 

During  assembly  with  the  connecting  rod,  the  piston  must  be  set  so  t'nut 
the  mark  allied  into  the  piston  head  is  directed  toward  the  front.  The  boss 
stamped  on  the.  connecting  rod  for  the  left  group  of  cylinders  must  also  be 
directed  toward  the  front,  i.e._  toward  the  same  side  as  the  mark  on  the 
piston.  For  the  right  group  of  cylinders  during  piston  assembly  with  the 
connecting  rods,  the  connecting  rod  bosses  must  bo  directed  toward  the  rear, 
and  the  mark  of  the  piston  beads  toward  tho  front. 

With  this  assembly  of  the  piston  and  connecting  rods  of  the  left  group 
of  cylinders,  the  oil  slinging  holes  In  the  bottom  ends  of  tho  connecting  rods 
will  bo  directed  toward  the  side  of  the  piston  notches,  and  for  the  right 
■group  of  cylinders,  the/  will  be  directed  toward  the  side  opposite  the  piston 
notches . 

After  assembling  and  chocking  the  piston  and  the  connecting  rod,  It  is 
necessary  to  install  tho  stop  rings  in  the  piston  bosses,  fastening  the  wrUt 
pins  with  this. 

Then,  carefully  rub  off  the  piston  rings,  matched  according  to  grooves 
and  fitted  according  to  cylinders,  and  install  them  on  the  piston  with  the 
aid  of  a  model  2479  device  (see  Plate  4-5?) . 
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The  pistons'  differences  in  assembled  weight  of  units  to  be  installed 
on  ono  engine  suit  not  exceed  12  grams. 

In  this  assembly,  the  connecting  rods  must  of  the  same  weight  group. 

Clewing  coke  from  piston  ring  grooves  on  a  used  piston  is  accomplished 
with  a  d<ivico  shown  in  Plate  3-57.  Coke  must  be  cleaned  exactly  and  carefully, 
so  as  not  to  damage  the  surface  of  the  grooves . 

Coki  is  cleaned  from  the  oil  ouclet  holes  with  a  metal  rod  or  a  3  mm  drill. 

In  a  case  when  the  piston  wrist  pin  is  replaced  with  a  pin  of  increased 
(repair)  dimensions  without  replacing  the  piston,  it  is  necessary  to  roam  the 
hole  in  the  piston  bosses  to  a  dimension  providing  the  necessary  interference 
(0.0025-0. 0075  on). 

To  maintain  coaxiality  of  the  holes,  it  is  recommended  that  a  reamer 
(Plate  4-51')  with  guiding  tips  be  used.  With  this,  the  holes  are  reamer 
sequentially:  first  one,  and  then  the  other. 

While  reaming  one  cf  the  holes,  uso  the  second  for  installation  of  the 
guide  bushing  The  reamer  is  equipped  with  a  tail  which  is  inserted  intc 
bushing  2.  The  extsrior  diameter  of  the  oushinj  is  in  tho  form  of  a  shallow 
cone. 


The  method  of  uveesurlng  clearance  in  the  locks  of  new  rings  or  tn6ir 
install*? ion  in  the  cylinder  or  in  the  ccntrol  calibor  is  shewn  in  Plates 
3^59  and  3-f0,  ar.d  ueasurement  of  clearance  in  height  between  the  ring  end 
tne  piston  gicove  is  shown  in  Plate  3-oi. 
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Plate  4-39.  Reaming  the  wrist  pin 
hole  in  a  piston: 

1)  reamer  2)  guiding  hushing 


Plate  4-60,  Piston  ring  installation: 
a)  location  of  the  internal  ring  grooves 
in  the  piston  grooves  b)  location  of 
the  ring  butt  joints  on  tho  piston 

1)  circular  disk  of  assembled  oil  ring 

2)  fuial  spreader  3)  radial  spreader 

4  end  5)  compression  rings 


Clearance  on  a  piston  ring  of  corresponding  dimension  may  be  fitted 
in  the  lock  with  a  fine  toothed  file.  Fitting  of  the  rings  to  the  piston 
grooves  should  bo  done  with  fine-grained  emery  paper.  The  emery  paper  Is 
laid  on  a  flat  plate  and,  lightly  pressing,  the  ring  is  rubbed  by  hand. 
Rubbing  continues  until  the  required  clearance  between  the  ring  and  the 
groove  is  attained.  A  ring  installed  in  the  piston  groove  must  move  freely. 

Increased  clearance  ip  the  ring  butt  joint  does  not  necessarily  indicate 
reason  for  its  discard.  Usability  of  a  piston  ring  can  be  determined  by 
measuring  the  compression  in  the  cylinders. 

Operational  experience  of  the  ZIL-130  engine  has  shown  a  long  piston 
ring  life  (up  to  150,000-180,000  km  of  the  motor  vehicle's  operaticn) . 

Rin^s  should  not  be  changed  unless  necessary. 

Premature  oxchonge  worsens  the  operation  of  the  engine  and  increases 
wear  on  the  cylinders.  Ring  installation  should  be  done  in  accordance  with 
Plate  4-60,  Locate  the  compression  ring  butt  joints  around  the  circumference 
of  the  piston  at  1208  with  an  assembled  oit  ring.  With  installation  of  a 
case  iron  oil  ring,  the  ring  butt  joints  should  oe  located  around  the  piston 
circumference  through  oach  90a . 

Ring  flexibility  in  compression  is  chocked  with  a  floxiblo  bond  instrument 
{see  Plato  3-62).  The  compression  force  of  the  top  compression  ring  must 
not  be  loss  than  2,1  kg,  that  of  the  bottom  compression  ring,  2.3  kg,  and 
oil  (cast  iron)  ring,  no  less  than  2.1  kg,  and  for  tho  disks  of  an  assembled 
oil  ring,  0.48-0.53  kg. 

The  bottom  end  of  tho  connecting  rod  is  machined  in  assembly  with  its 
cap;  therefore,  during  disassembly,  checking,  and  assembly,  the  connecting 
rod  and  rod  cap  should  bo  kept  as  a  unit. 

The  connecting  rod  caps  are  centored  according  to  ground  jurfaces  on  the 
rod  bolts. 

It  is  also  not  recommended  that  connecting  rod  units  be  changed  among 
engmos,  since  at  the  manufacturing  plant,  rods  are  selectod  and  grouped 
according  to  weight.  During  soiection  and  grouping  of  new  rods,  they  should 
be  selected  according  to  the  weight  of  one  group.  The  rods  are  fittod 
according  to  weight  bv  means  of  removing  metal  from  the  bosses  on  the  cap  and 
on  the  connecting  rod  end.  Accuracy  of  selection  according  to  weight  of  a 
group  of  rods  for  one  engine  is  16  grams. 

Nonparalloln*  ■'s  of  tho  axes  of  the  big  end  and  little  end  holes  of  a 
connecting  rod,  si;  also  deviation  from  a  single  plane  (warping), is  not 
allowed  to  be  greater  than  0.04  m  on  a  length  of  100  ran. 

Tlw  connecting  rod  in  assembly  is  checked  with  a  device  (see  Plate  3-63) . 
The  method  of  checking  is  described  in  Chapter  3. 
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Connecting  rods  having  deviation  from  axial  parallelness  no  greater 
than  0.08  mm  and  deviation  in  axial  twisting  of  no  greater  than  0.06  mm  on 
a  length  of  100  mm  are  admitted  for  correction. 

The  connecting  rod  may  be  corrected  in  a  device  (see  Plate  3-63)  or  in 
a  vise  (see  Plate  3-64)  with  a  wrench  or  hand  press. 

The  diameter  of  the  connecting  rod  big  ond  hole  with  the  bolt  nuts 
tightened  must  be  within  the  limits  of  69.S00-69.512  mm  (sec  Plate  4-15),  and 
its  nonellipticlty  must  be  no  greater  than  0.08  mm. 

Connecting  rods  which  go  into  repair  with  deviation  in  cylindrical  form 
of  their  holes  greater  than  0,01  mm,  or  which  do  not  fall  within  the  limits 
of  the  indicated  dimensions  are  discarded. 

Repair  of  a  connecting  rod  small  end  usually  includes  machining  of  the 
bushing  for  a  repair  dimension  piston  wrist  pin  (when  the  piston  is  capped) 
or  exchange  of  the  small  end  bushing  and  its  consequent  machining  to  a  nominal 
dimension  wrist  pin  (when  a  piston  is  exchanged).  The  connecting  rod  small 
end  bushing  is  pressed  into  the  hole  with  an  interference  of  o  147-0.200  nsn, 
after  which  the  hole  for  lubricating  the  wrist  pin  is  drilled  in  it. 

For  the  best  contact  of  bushings  newly  pressed  into  connecting  rod  small, 
end  holes,  and  also  for  compacting  the  surface  layer  of  the  bushing  metal, 
they  should  bo  previously  subjected  to  drawing  with  a  broach  before  reaming 
tho  hole,  and  the  broach  diameter  must  be  0.45-0.50  mm  smaller  than  the  final 
diameter  of  the  hole  for  the  wrist  pin. 

After  drawing  with  a  broach,  the  bushing  is  fitted  with  a  reamer  to  the 
diameter  of  a  nominal  or  repair  dimension  piston  wrist  pin. 

Noncylindricality  of  the  bushing  hole  is  not  allowed  to  bo  greater  than 
0.0035  mm. 

Final  machining  of  the  hole  for  a  piston  wrist  pin  of  any  dimens -on 
(standard  or  repair)  must  be  such  that,  at  a  temperature  of  ♦20oC,  th«  piston 
wrist  p'.i  smoothly  moves  into  tho  bushing  hole  with  the  effort  of  a  man's 
thuni)  (see  Plate  3-56)  .  This  fit  corresponds  to  a  clearance  between  the 
piston  wrist  pin  and  the  bushing  hole  in  the  connecting  rod  within  the  limits 
of  0.0045-0  .0095  mm. 


Pnr  convenience  in  operation  anti  repair,  the  factory  produce.' 
eight  sleeves  with  pistons,  rings,  and  wrist  pins  matched  to  them, 
boars  the  designation  number  130-1000108. 


a  set  of 
This  set 


The  set,  packed  in  a  box,  Is  shipped  to  requestors.  For  installation  of 
a  glvon  set  in  an  engine,  it  is  necessary  to  remove  the  layer  of  preservative, 
and  wash  the  parts  in  kerosene  or  gasoline.  The  pistons  and  rings  are 
installed  in  those  sleoves  with  which  they  came  from  the  plant. 
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When  sleeves  are  ground  to  repair  dimensions,  they  aro  matched  into 
similar  groups,  and  used  witi  repair  dimension  pistons  and  rings. 

The  crankshaft-flywheel-clutch  assembly.  Tho  «ngir.>  crankshaft  is 
balanced  in  assembly  with  the  flywheel  and  clutch.  Allowable  imbalance  is 
not  greater  than  70  gram  cm.  Imbalance  in  the  flywheel  is  eliminated  by 
drilling  holes  15  mm  in  diameter  and  no  more  than  25  mm  deep  on  the  interne  1 
side  of  the  flywheel  at  c  radius  of  184  mm.  Distance  between  the  holes  must 
be  no  less  than  40  mm. 

In  the  interest  of  maintaining  the  sot  (crenkshaft-flywheo! -clutch) ,  it 
is  recommended  that  marks  be  placed  on  the  assembled  parts  before  the  clutch 
is  removed  from  the  flywheel,  and  that  they  be  used  in  reassembling  the  part 
so  as  to  maintain  its  balance. 

Removal  of  the  clutch  from  tho  flywheel.  Mark  tho  relative  position  of 
the  clutch  cover  on  the  flywheel,  unscraw  tho  clutch  cover  listening  bolts 
with  a  socket  wrench,  remove  the  pressuro  plate  in  assembly  with  the  clutch 
cover,  and  remove  the  driven  disk  in  assembly. 

Flywheel  removal.  Unpin  the  flywheel  fastening  nuts,  unscrew  thorn  with 
an  angle  socket  wrench  (sea  Plate  3-65)  and  remove  the  flywheel.  Drive  the 
bolts  out  of  tho  holes  in  the  crankshaft  flange. 

If  the  frout  bearing  of  the  transmission  input  shaft  requires  exchange, 
it  should  bo  pressed  from  tho  shaft  with  a  puller  (Plate  4-61,  *)  before 
removal  of  tho  flywheel,  or,  after  flywheel  removal,  with  a  model  2476  puller, 
shown  in  Plate  4-61,  c.  After  setting  the  clamps  or  tho  race  faces  of 
bearing  7,  (Plata  4-61,  b) ,  they  aro  sproad  by  threaded  support  3,  and  then 
the  bearing  is  driven  out  by  striking  the  slide  against  the  support  of 
shaft  S. 

When  crankshafts  (see  Plate  4-60)  go  in  for  repair,  the  deposits  accumulated 
in  their  dirt  collectors  3  should  be  cleaned  out  and  oil  coking  products  shot  Id 
be  cleaned  out  of  the  passages.  To  clean  out  the  dirt  collector?,  plugs  2 
must  be  unscrewed. 

The  passages  are  cleaned  with  a  wire  brush. 

The  crankshaft  must  be  checked  for  straightness . 

The  amount  of  bend  in  a  crankshaft  must  not  exceed  o.us  oan. 

If  bend  is  present,  the  shaft  may  be  corrected  on  a  hand  or  hydraulic 
press.  To  check  the  crankshaft,  it  Is  necessary  to  set  it  with  its  extreme 
end  journals  on  supports,  and  determine  the  amount  of  bend  with  an  indicator. 

If  the  shaft  is  not  straight,  it  is  corrected  on  the  press  until  bond  is 
eliminated,  simultaneously  checking  shaft  straightness  with  the  indicator 
(see  Plates  3-69  and  3-70). 
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Plato  4-61.  Pressing  out  the  transmission  input  shaft  hearing: 
a)  pressing  the  bearing  out  with  a  screw  puller  b)  press  in* 
the  bearing  out  with  a  slide  hammer  c)  exterior  view  of  tu* 
model  2476  slide  hammer  1)  clamps  2)  clamp  retainer  3)  support 
4)  slide  5)  guiding  shaft  6)  handle  7)  bearing  8)  crankshaft 


The  gear  is  pressed  from  the  shaft  journal  with  a  IP-21305  puller,  as 
shown  in  Plate  3-68. 

Unit  assembly,  For  assembly  of  the  crankshaft,  it  is  necessary  to 
mount  two  support  washers  on  the  first  main  journal,  insert  the  key  In  its 
slot,  and  press  on  the  crankshaft  gear. 

Install  the  flywhael  on  the  crankshaft  flange,  align  the  holes  in  the 
flywheel  and  flange,  insert  the  bolts.se  *v-  the  nuts  on  them,  and  tighten 
them  with  an  angle  socket  wrench.  Torqc  »,»»■  is  H-15  kg  m*t\TS . 

Set  the  shaft  wif:h  the  flywneel  on  mounts  (see  Plate  3-71)  and  check 
oscillation  of  tno  working  surface  of  the  fl/wheol  with  an  Indicator.  Oscilla¬ 
tion  is  allowed  to  bo  no  greater  than  0.10  mm.  Piece  cotter  koys  in  the 
flywheol  fastening  nuts.  The  sides  of  the  pin  on  each  bolt  must  lie  tightly 
against  the  bolt  face. 

Grease  the  bearing  receptacle  in  the  flywhoel  flange  with  l-13c  grease 
and,  with  the  aid  of  a  mandrel,  press  the  pilot  bearing  into  it.  Screw  in 
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the  lubrication  fitting  for  greasing  the  bearing.  Check  the  passage  of 
grease  from  the  lubrication  fitting  to  the  bearings. 

Install  the  clutch  driven  disk  and  housing  in  a°ssmbly  with  the  pressure 
plate  on  the  flywheel  and  preliminarily  fasten  it  with  the  bolts.  Then, 
using  the  transmission  input  shaft  or  a  mandrel  in  place  of  it,  center  the 
driven  disk  and  final  tighten  the  housing  bolts.  Torque  moment  is  2. 0-3.0 
motors. 

During  installation  of  the  clutch  on  the  flywheel,  it  is  necessary  to  go 
by  the  marks  placed  during  clutch  disassembly,  so  that  tie  crankshaft  balancing 
witl  remain  as  before.  If  those  conditions  are  not  held  to,  it  is  necessary 
to  balance  the  crankshaft  in  assembly  with  the  flywheel  and  clutch. 

Dynamic  balancing  takes  place  on  a  special  machine.  Allowable  imbalance 
is  70  gram  cm.  Static  balancing  of  the  crankshaft  in  assembly  may  be  done 
on  balancing  knives.  A  shaft,  set  on  prisms,  must  not  spontaneously  rotate 
after  it  is  stopped  in  any  position. 

Assembly  and  adjustment  of  the  clutch  and  its  balancing  are  presented  in 
Chapter  6. 

Balancing.  In  the  process  of  operation  ana  during  regrinding  of  the 
shaft  journals,  or  with  repair  or  exchange  of  the  clutch  and  its  parts,  im¬ 
balance  of  the  crankshaft-flywheel -clutch  assombly  will  increase.  All  those 
changes  will  load  to  increased  load  on  the  bearings,  increased  vibration,  and 
other  undesirable  phenomena,  influencing  longevity  and  working  ability  of 
the  engine  in  the  most  unfavorable  manner  after  its  repair. 

Observations  have  shown  that  during  the  repair  procoss,  imbalance  of  the 
crankshaft-flywhoel-clutch  assombly  increases  to  1500  gram  cm  (allowable  im¬ 
balance  is  70  gram  cm) .  The  basic  reasons  for  increased  imbulanco  in  the 
given  assembly  during  engine  major  overhaul  are;  increased  imbalance  in  the 
parts  (crankshaft,  flywheel,  clutch  disks),  and  also  movoment  of  the  flywheel 
and  clutch  axes  relative  to  the  crankshr^t  axis.  Therefore,  during  an  engine’s 
major  overhaul ,  it  is  absolutely  necosst  cy  that  the  crankshaft  be  dynamically 
balanced. 

Basic  equipment  for  crankshaft  balancing  is  the  model  2468  TsKB  machine. 

Crankshaft  imbalance  is  eliminated  by  drilling  holes  in  the  journals  of 
the  end  throws,  and  the  assembly  is  balanced  by  drilling  holes  in  the  flywheel 
face. 

The  oil  radiator.  After  removal  from  the  motor  vehicle,  the  oil  radiator 
oust  be  washed  out  with  a  degreasing  solution  and  hot  water,  then  checked  for 
tightness  with  air  at  a  pressure  of  4  kg/cm^  in  c  wator  bath.  If  a  leak  is 
discovered,  it  is  eliminated  by  soldoring  the  pipas  with  light  solder.  Small 


noles  In  the  radiator  body  are  eliminated  with  welding  and  subsequent 
cleaning. 

It  is  recommended  that,  disassembly  of  the  oil  pump  (see  Plate  4-30)  bo 
conducted  in  the  following  order. 

Wash  the  pump  out  in  a  degreasing  solution  and  fasten  it  in  a  vise.  Un¬ 
screw  the  three  bolts  11  fastening  the  lower  section  body,  remove  the  belts, 
remove  the  lower  section  body  with  its  gasket,  remove  the  lower  section  driven 
gear  12,  and  di*ive  the  shaft  out  of  the  body,  lightly  tapping  it  with  a  hammer. 
Unscrew  plug  14  and  remove  the  reduction  valve  (spring  17  and  plunger  3). 

Press  off  the  centering  sleeve  4  on  a  bonch  press,  remove  the  drivo  shaft  5 
in  assembly  with  the  two  drive  gears  7  and  10,  and  with  the  intermediate  cover 
15,  remove  the  gasket  and  upper  section  driven  gear  from  the  body  and  press 
out  the  driven  shaft. 

Fasten  the  pump  shaft  into  a  vise  with  soft  inserts  and  remove  the 
lower  section  drive  gear  from  it,  then  extract  the  first  koy  from  tho  shaft 
keyway,  remove  lock  ring  8  with  a  screwdriver,  and  remove  the  intermediate 
cover.  Move  the  gear  along  the  shaft  and  remove  the  second  lock  ring  with 
a  screwdriver.  Press  off  the  drive  gear  on  a  bench  pross  and  remove  tho  socond 
key  from  its  keyway. 

After  disassembly,  wash  the  pump  parts  and  check  thoir  geometric  dimensions. 

For  checking  tightness  and  appearance  of  leaks  through  invisible  cracks, 
it  is  recommended  that  the  oil  pump  body,  intermediate  cover,  and  ower  section 
cover  be  checked  with  water  under  a  pressure  of  4  kg/cm^. 

Oil  pump  assembly  takes  place  in  a  sequence  opposite  to  that  of  disassembly . 
All  paper  gaskets  must  be  replaced  with  now  ones  during  assembly.  Installation 
of  the  drive  shaft  in  the  pump  body  requires  that  a  clearance  of  0.QS0-0.C78  mm 
be  r"'"tained  between  the  shaft  and  holes  in  the  body. 

During  Installation  of  the  drive  gears,  the  cleai'ance  within  the  limits  of 
0.018-0.057  m  must  be  maintained  between  the  shaft  and  gear  hole. 

During  pump  assembly,  special  attention  should  be  paid  to  the  following, 
the  dvwen  gear  shaft  must  be  pressed  into  the  body  with  *m  Interference  within 
the  limits  of  0.010-0.052  mm.  The  centering  sleeve  must  be  fitted  onto  the 
drivo  ;;huft  with  an  interference  within  tho  limits  of  0,004-0.048  mm.  If 
the  sleeve  rocks  (fits  with  a  clearance)  on  the  shaft,  it.  should  be  replaced. 

When  the  centering  sleeve  is  pressed  on,‘the  dimension  from  the  pump  shaft 
face  to  the  upper  end  of  the  sleeve  should  be  kept  equal  to  8  mm. 

Clearance  between  the  gear  tc  th  *nd  walls  of  tho  body  receptacle  must 
be  within  the  limits  of  0.100  0.175  m  (Plate  4-62).  Clearanc  in  the  gear 
teeth  engagement  must  be  within  the  limits  of  0,140-0.240  sa.  Clearance 
between  th#  gear  teeth  faces  and  the  intermediate  cover  must  be  within  the 
limits  of  0,120-0,195  mm,  and  between  the  gear  faces  and  the  lower  section 
body,  clearance  must  be  within  the  limits  of  0.135-0.188  wn. 
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Plata  4-6.  Chocking  clearances  in  the  oil  pump: 
a)  between  the  body  wall  and  gear  ’o)  in  gear  engagement 
c)  between  the  body  surface  ami  teeth  faces  d)  betwat  -  the 
lower  cover  suttee  and  teeth  faces 


The  drive  shaft  of  the  pump,  installed  i:  the  pump  body,  after  tightening 
of  the  bolts  must  turn  easily  by  hand  without  binding.  Clearance  between 
the  pump  gear  faces  and  the  cover  is  adjusted  with  inserts.  If  binding 
occurs,  inserts  must  be  added. 

Tito  assembled  pump  should  be  tested  (Plate  4-65).  Checking  of  pressure 
developed  by  the  pump  Is  dono  with  petroleum  based  oil  T  (GOST  1840 - 51 )  at  an 
oil  temperature  of  18-;^'C,  outlet  hole  of  4.0  esa  and  loading  notsle  length  of 
6.0  am.  Pressure  at  4b0  rp<a  of  tho  pump  shaft  mst  be  no  less  than  2.4  kg/e»2 
f<  the  upper  section,  snd  no  less  than  0.6  kg/c*‘  for  the  lower  section. 
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The  upper  section  reduction  valve  must  open  at  a  pressure  of  2.75-3. 3 
Vg/cn*',  ard  the  lower  section  by-pass  valve  must  open  at  a  pressure  of 
1.2-1. 5  kg/ cm*  with  «  corresponding  increase  in  the  nuabor  of  pump  shaft 
revolutions.  The  oil  pump  i*  driven  through  reductor  10  of  the  electric 
aotor  11.  The  pump  draws  oil  with  a  sucking  action  from  tank  S  through  pipe  6, 
w.icse  end  must  bo  dropped  into  the  tank  to  the  minimum  level .  Pressure 
created  by  the  oil  pump  is  checked  by  manometers:  manometer  12  for  the  upper 
section,  and  manometer  13  for  the  lower  section,  installed  in  pressure 
chambers  16  and  14,  respectively.  Oil  flows  from  the  pressure  chambers 
through  the  loading  nozzles  15  and  then  into  the  lower  tank  through  pipe  20. 


Plate  4-63.  St tad  for  testing  oil  pump: 

1}  lower  tank  2)  drain  pipe  for  maintenance  of 
oil  levui  in  upper  tank  3}  pipe  for  draining  oil 
into  lower  tank  4}  pump  S)  upper  tank  6)  pipe 
for  oil  feed  from  upper  tank  to  puap  7)  oil  pu*p 
8)  transfer  sleeve  9}  centrifugal  oil  cleaning 
filter  10)  raductor  il)  electric  sotor  12)  san- 
omi*r  fc  cnc-vklng  oil  pressure  lit  pu*p  upper 
section  13)  smo^ter  for  checking  oil  pressure  in 
pusp  lower  section  14)  pressure  chutfcer  for  pu*p 
lower  section  IS)  loading  nosHes?  i§)  pressure 
c'hasber  for  pwsp  upper  section  17)  valves  18)  max¬ 
imum  oil  level  In  tank  Id)  «intiau»  oil  level  In  tank 
20)  lines  for  oil  flow  froa  pressure  c^ajsbers  to 

lower  tank 
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Oil  is  puaped  from  the  lower  tank  by  puap  4  and  flows  into  filter  9, 
from  which  cleaned  oil  flows  into  the  upper  tank,  To  maintain  the  necessary 
oil  level  in  the  upper  tank,  drain  pipe  2  is  installed  and  excess  oil  flows 
through  it  into  the  lower  tank. 

Dis^iseably  and  assembly  of  the  oil  filters.  For  disassembly  of  the  oil 
filter  body,  it  is  necessary  to  install  it  in  a  vise.  Unscrew  plug  3  (see 
Plate  4-32),  insert  a  metal  rod  into  the  hole  and  brace  the  centrifugal  oil 
cleaning  filter  body. 

Removal  of  the  coarse  cleaning  filter.  Unscrew  the  four  nuts  fastening 
the  filter  cover  and  remove  the  plated  filter  16  in  assembly  with  the  cover 
and  gasket  from  the  body. 

Disassembly  of  tho  coarse  cleaning  filter  element  is  done  when  the  blades 
are  damaged  or  heavily  loaded  with  dirt. 

Removal  of  the  partial  flow  centvifugal  oil  cleaning  filter.  Unscrew 
nut  10  fastening  the  filter  jacket  arid  remove  the  jacket  5  and  jacket  packing 
ring  4.  Unscrew  the  nut  11  fastening  the  filter,  remove  the  spring  and  support 
washers,  and  then  remove  filter  body  7  from  shaft  14. 

In  order  to  remove  filter  body  7  from  the  shaft,  it  is  necessary  to 
remove  cover  8  while  rotating  nut  9.  During  rotation,  nut  9  moves  ston  ring 
12  with  it.  Th»  stop  ring,  moving  to  cover  8,  raises  it  upward.  With  this, 
the  cover,  sliding  along  the  packing  ring  6,  is  separated  from  the  filter  body. 

Remove  the  upper  support  washer  of  th*»  ball  bearing,  remove  the  support 
washer  of  bearing  22  from  shaft  14,  end  press  off  the  oil  deflecting  screen  23. 
Driva  off  the  lock  washer  with  a  screw  driver,  unscrew  the  filter  shaft  from 
the  body,  and  remove  the  lock  washer.  Then,  remove  thj  filter  body  from  the 

vise, 


If  nut  £  dves  not  have  to  be  replaced,  ring  12  should  not  bo  removed  and 
the  nut  should  not  be  disconnected  fro*  cov» r  8.  Remove  thp  tvo  screen  filters 
13  the  hollow  side  shaft  of  the  body  7,  remove  packing  ring  6  from  the 

filter  body  bas*.  and  unscrew  no?.4les  2  from  the  lateral  H=les  in  the  hollo* 
filter  body  shaft  vith  a  screwdriver. 

filter  assembly  is  done-  Ip  the  reverse  sequence.  The  parts  he 
carefully  cleaned  of  dirt  and  washed.  The  rubber  packing  rings  of  the  <&x%r 
and  filter  jacket,  ssast  not  have  signs  of  »t retching  or  hardening,  otherwise 
they  should  be  rap! reed. 

If  the  shaft  bushings  (lower  snd  uppar)  womc  tfeay  **■;<,*  fe*  replaced 
with  new  imsa.  Bushing*  are  preaawd  into  the  body  with  an  interference  of 
0,144*0.200  m .  After  pr^ssisg  in  the  bushings,  they  gust  be  <saeh Sited  with  a 
reader  to  a  a^u/yl  ts>  that  of  the  shaft,  aainxaining  «  clearance 


between  the  shaft  pad  bushing  within  the  limits  of  0  53-0.9$  m. 

To  assure  coaxiality  of  the  interior  surfaces  of  the  bushings,  th; 
must  be  machined  by  a  reamer  with  a  single  installation. 

Non-coaxiality  of  the  diameters  for  the  bushings  Rust  nor  exceed 
0,015  atm. 

With  a  normally  tightened  shaft  seal,  the  handle  of  @i  assesfrtf*  .« rs» 
cleanine  filter  must  easily  rotate  by  hand.  The  torque  mos^nt  n<Midle 
rotatl  must  h«  no  greater  than  0.4  kg  meters . 


The  coarse  cleaning  filter  by -pass  valve  must  toer.  at  an  i  ;•  pressure  of 

1  kgA 

An  assembled  oil  iter  must  be  checked  with  petroleum  oil  T  (QTST  1 S40 - 
Si).  With  an  ail  pressure  of  2.5  kg/ css-  ,ui  temperature  of  16-29*C,  rotation 
speed  of  she  centrifugal  oil  cleaning  filler  body  must  be  no  less  than 
50 i.-O  rpm, 

Disassembly  of  the  full  flow  centrifugal  oil  cleaning  filter. 

Oisas'.etbl)  and  assembly  of  the  full  flow  filter  is  done  in  the  same  way 
as  that  of  the  partial  flow  filter,  with  the  additional  operations  of  removing 
the  springs,  insert  7  (see  Hate  4-33),  and  screened  filter  6. 

Before  assort)  l  v  of  the  full  flow  filter,  the  parts  are  washed,  cleaned, 
and  checked.  T**@  assembled  filter  must  be  checked  with  petroleum  oil  T  (CAST 
1840 -SI )  at  an  oil  temperature  '*♦'  18-20*C. 

The  body  .*  c-e  an  assembled  filter  must  freelv  (by  hand)  rotate  on  its 
axis  without  interference  o-  binding. 

Kith  dll  fe-gd  Into  passage  22  at  i  pressure  of  0.3  kg/cm*.  and  with 
passage  h  closed,  the  filter  body  must  begin  turning. 

With  oil  feed  into  passage  22  at  a  pressure  of  3  kg.*C»»  .  and  oil  drainage 
from  passages  D  and  F  though  a  no: ; le  ..3  m  it;  diwRetei  and  2  sk»  long, 
filter  tody  rotation  tstst  be  no  le-s*  titan  500s'*  rpn. 

With  oil  feed  into  passage  r-  at  a  pressure  of  n  .8  ).&<<&*  with  pa«4*ge  22 
blocked,  the  h .  -p*«s  valve  gus?  be  closed,  and  with  a  pressure  of  5 
the  valve  wist  o*»en .  in  this,  oil  frets  passage  B  flew  into  passage  f 

in  w  constant  stress. 

Disassembly  of  the  water  pump.  Tor  disassembly ,  it  i*  «?t«Si»ry  to  dean 
oil  and  dirt  frets  the  pvep  and  wash  it  «»  a  degreasing  .elution.  St  s* 
rjKCMterwted  that  disassembly  ef  a  puttp  from  s  255-13*'-  engine  be  conducted  in 
the  following  sequence. 


Unscrew  the  boHs  fastening  the  fan,  remove  the  fan  and  pulley  from  its 


r-  ou 


Unpin  the  nut  fastening  the  hub  ami  preliminarily  scr-w  t%o  bolts  into 
the  hub  and  hold  it  with  a  wedge,  so  that  it  cannot  rotate  together  with  the 
shaft.  Uhscrew  the  nut  and  remove  the  bub  from  the  ’shaft 

For  removal  of  the  hub,  puller  bolts  {Plate  4-6‘,  ^  or  a  special  puller 
(Plate  4-64,  b)  should  be  used.  Remove  the  split  conic  bushing  with  a  screw¬ 
driver  and  drive  out  the  key. 

Unscrew  the  nuts  fastening  the  bearing  body  to  the  pump  body  with  a 
socket  wrench  and  separate  them,  lightly  tapping  on  them  with  a  hammer.  Ke- 
asove  th©  gasket,  carefully  separating  it  from  the  body  with  a  screwdriver. 

Unscrew  the  bolt  fastening  the  impeller  of  the  water  pump  shaft,  prevent¬ 
ing  shaft  rotation  with  a  screwdriver.  Remove  the  impeller  from  the  shaft 
with  «  puller  (Plate  4-65) . 

To  draw  the  packing  from  the  impeller  receptacle,  it  is  necessary  to 
remove  the  packing  in  assembly  and  the  textolite  support  washer  with  a  screw¬ 
driver,  and  then  separate  the  rubber  cuff  and  spring. 

Remove  the  front  bearing  lock  ring  with  pliers  (see  Plate  3-76,  a).  Press 
the  shaft  in  assembly  with  the  bearings  out  of  the  body  on  a  press.  Unscrew 
the  lubrication  fitting  and  the  control  plug. 

Fasten  the  pump  shaft  in  a  vise  and  remove  the  stop  ring  and  the  water 
slinging  washer.  Press  the  bearings  off  the  shaft,  with  the  front  and  rear 
bearings  being  reaaed  simultaneously,  and  th©  spacing  bushing  located  between 
the  bearings  '  .  n*  reed. 

Disassembly  of  the  pump  from  the  21 1.-1 33  ongine  should  be  conducted  In 
the  following  sequence.  Unscrew  tho  bolts  fastening  the  fan  21  (see  Plate 
4-42),  and  remove  it  from  the  pulley.  Unpin  nut  20,  and,  holding  water  pump 
pulley  23  by  hand,  unscrew  it.  Remove  the  fan  pulley  together  with  bearings 
18  from  shaft  14  of  tha  pump  by  hand  or  with  a  puller.  Remove  tho  sparing  ring 
from  the  shaft  by  hand,  and  then  remove  pump  pulley  23  in  assembly  with  its 
hub  16  with  a  puller.  Remove  the  conic  bushing  15.  The  pump  pulley  may  be 
removed  without  its  hub,  after  having  unscrewed  its  fastening  bolts.  A  pulley 
hub  16  may  be  removed  with  puller  bolts  (see  Plate  4-64,  a)  or  with  a  puller 
(see  Plate  4-64,  b) .  After  this,  the  pump  from  the  ZIL-131  engine  Is  dis¬ 
assembled  the  same  as  is  a  pump  from  the  ZIL-130  engine. 

To  remove  bearings  18  (see  Plate  4-42)  from  the  hub  hollow  of  the  fan 
pulley  22,  it  is  necessary  to  remove  the  stop  ring,  and  then  the  bushings 
with  the  spacing  ring  19. 

Water  pump  Assembly.  Before  assembly,  wash  out  the  pump  parts,  clean 
the  rust  off  the  pump  and  booring  bodies,  and  chocs  usability  of  tho  parts. 
During  pump  assembly,  it  is  necessary  to  chock  for  face  clearance  between  th* 
Impel]  r  and  the  bearing  and  pump  bodies. 
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Assembly  of  the  pump  fro*  s  ZIL-13Q  engine  takes  place  in  the  following 
order . 

Press  the  bearings  on  the  shaft,  having  inserted  the  spacing  bashing 
between  them. 

Mount  the  water  slinging  washer  on  the  shaft  and  fasten  it  with  a  sprirg 

ring. 


Insert  the  packing  assembly  and  the  textolite  support  washer  in  the 
impel  lor  cavity,  having  lubriceted  *hcir  frontal  surfaces  with  a  thin  layar 
of  graphite  lubricant  und  fasten  then  with  a  collar,  pressing  it  on  with  a 
mandrel .  Screw  in  the  lubrication  fitting  and  the  control  plug.  Lubricate 
the  bearing  body  with  high- temperature  grease  lubricant  1-1 3c  and  press  in 
the  shaft  with  its  bearings  on  a  press  (see  Plate  4-65).  Insert  the  front 
bearing  support  stop  ritis  intc  its  slot  in  the  body,  install  the  key  in  its 
keyway,  mount  the  split  conic  bushing  on  the  shaft,  install  tho  hub  on  the 
bushing,  fasten  it  with  a  nut  and  flat  washer,  and  pin  it.  The  nut  torque 
moment  must  be  within  tho  limits  of  8.5-10.0  kg  meters. 

Install  the  impeller  on  the  shaft,  lightly  tapping  it  with  .•»  hammer, 
and  fasten  it  with  a  bolt  and  support  washer. 

Install  tho  booring  body  with  its  gasket  on  the  pump  Body  studs  and 
fasten  it  with  nuts. 

If  the  stude  are  exchanged,  it  is  recommended  that  they  be  coated  with 
red  lead  or  rubber  pitch  beforo  being  screwed  into  the  body. 

Mount  the  pulley  and  tan  on  the  hub  and  fasten  them  reliably  with  bolts 
and  spring  washers. 

Assembly  of  the  water  pump  from  a  ZIL-131  engine  is  the  same  as  that  for 
a  water  pump  if  the  ZIL-1I-  engine.  Before  installation  of  the  fan  pulley  on 
tho  water  pump  shaft,  it  is  necessary  to  insert  bearings  18  (see  Plate  4-42) 
and  the  spacing  burning  19  into  its  hollow  and  fasten  them  with  a  stop  ring, 
after  which  the  pulley  and  bearings  aro  fitted  onto  the  «ump  shaft  and  fastened 
in  assembly  with  the  fan. 

In  connection  with  the  introduction  of  an  exhaust  mainline  into  the 
engine  design  and  interruption  of  the  interchangeability  in  engine  cooling 
system  parts,  the  factory  has  produced  a  parts  set  under  the  number  13Q--1SGG053, 
intended  for  modernization  of  ZIL-139  and  ZIL-131  engines  whicn  wore  pro¬ 
duced  earlier.  The  set  includes  the  following  parrs:  a  water  pump  with 
plugs  in  assembly;  an  outlet  pipe  with  thermostat  in  assembly;  a  by-pass  beso 
from  the  pipe  to  tho  water  pump;  an  outlet  ho3a  from  the  pipe  to  the  radiator; 
an  outlot  hose  spacing  spring;  an  underwater  hose  from  tho  radiator  to  tho 
water  pump;  an  underwater  hose  spacing  spring;  a  pipe  gasket;  M10  X  1  X  25  pipe 
fastening  studs;  M10  X  1  nuts,  spring  washers  l1^  mm  in  diameter;  10.2  ntn 


diameter  washer*;  by-pass  hose  clamps;  MS  X  25  clamp  screw;  and  Ms  nuts. 

In  JUne  1965,  a  heat-treated  pump  shaft  was  introduced  for  water  pumps 
of  the  ZIL-13G  engine.  The  shaft  has  a  threaded  portion  for  the  fan  pulley 
fastening  nut  with  a  diameter  of  14  ma  (instead  of  12  rm) .  The  dimensions 
of  the  keyway  for  the  far.  pulley  fastening  key  w«,ro  simultaneously  changed 
and  the  hub  was  changed  in  correspondence  with  this.  The  new  pump  shafts  can 
be  installed  in  assembly  with  a  fan  hub,  nut,  washer,  key,  and  conic  bushings 
on  ZIL-130  trucks  produced  before  June  1965  as  e  parts  set  under  the  number 
130-1307021. 

Disassembly  and  assembly  of  the  radiator  with  it a  jacket  in  assembly. 

For  disassembly  of  the  radiator  and  its  removal  from  the  motor  vehicle,  it  is 
necessary  to  first  disconnect  the  oil  radiator,  for  which  the  following 
should  be  done:  unscrew  the  fastening  bolts  to  the  water  radiator  suspension 
frame,  loosen  the  two  fastening  screws  of  the  oil  radiator  hoses,  and  rerove 
the  oil  radiator  in  assembly  with  its  brackets. 

To  disconnect  the  hoses  from  the  pipes,  it  is  necessary  to  loosen  the 
tension  screws  with  a  screwdriver  and  removo  the  rubber  hoses.  For  removal 
of  he  b-ackets  from  the  oil  radiator,  it  is  necessary  to  uvtsr.rew  the  nuts, 
dci  i  the  bolts  out,  and  remove  the  two  brackets  from  the  oil  radiator  frame. 

In  the  ZIL-131  motor  vehicle,  besides  this,  it  is  necessary  to  disconnect  and 
remove  the  oil  radiator  of  the  hydraulic  powor  steering  system. 

To  disconnect  \he  suspension  frame  from  the  radiator,  it  is  necessary 
to  unscrew  the  bolts  fastening  the  right  and  left  radiator  plates  and  dis¬ 
connect  the  radiatcr  from  the  frame  suspension. 

Thor,  ur screw  the  nuts  fastening  the  fan  shroud  to  the  right  and  left 
plates  of  the  radiator,  drive  out  the  bolts,  disconnect  the  fan  shroud  from 
the  radiator  a/;d  remove  the  radiator  frame  brace. 

For  resioval  of  the  louvres,  it  Is  necessary  to  unscrew  the  nuts  fastening 
the  louvres  to  the  radiator  pMtos,  drive  out  the  bolts,  and  disconnect  the 
louvres  from  the  radiator. 

Before  assembly,  ic  is  necessary  tc  clean  dirt  frvm  the  radiator  and 
wash  it  out  w4*h  a  regular  water  nose.  Water  under  pressure  should  be  directed 
into  the  lower  pipe  of  the  radiator  so  that  i.  flows  ou*  of  the  upper  pipe. 

The  radiator  cap  mutt  be  closeu.  After  tho  water  flowing  out  of  the  radiator 
becomes  clean,  the  washing  out  ,  ">coss  may  be  slopped. 

Thi  cleaned  end  washed-out  ’•aviator  must  be  checked  for  tightnr**  by 
air  under  a  pressure  of  1.5  kg/cm^  with  the  radiator  placed  in  a  w  .ter  bath. 


Assembly  of  the  radiator  parts  is  conducted  in  the  reverse  order. 


Engine  a sseably 

It  is  recommended  that  the  engine  be  assembled  on  a  GARjO  model  2473 
stationary  rotating  stand,  or  on  a  stand  such  as  the  one  shown  i:  Plato  4-50,  b. 

The  ZIL-131  engine  is  assembled  with  provisions  for  sealing  ali  assembly 
surfaces.  As  packing,  non-leaking  pastes  U-20a  (TU  3S12-54)  and  UN-25  (VTJ 
MKliP  3336-52)  are  used. 

before  assembly,  coat  the  following  with  a  backing  of  non- leaking  pasta: 
the  rear  face  of  the  cylinder  bloc  ,  the  front  face  of  the  clutch  housing 
(including  the  starter  contact  flange),  the  butt  surfaces  of  the  upper  and 
lower  parts  of  the  clutch  housing  (including  the  groove  for  the  gasket),  the 
threads  of  the  bolts  fastening  the  lower  part  of  the  clutch  housing  and  tho 
threads  in  the  cylinder  block,  gaskets,  and  also  the  starter  flange.  This 
coating  is  not  necessary  for  the  2XL-130  engine. 

The  cylinder  block  goes  into  assembly  pro-assembled  with  the  clutch 
housing,  and  with  a  matched  set  of  main  bearing  caps,  camshaft  burhings, 
cooling  system  valves,  *nd  lubrication  system  plugs.  All  oil  passages  in  the 
cylinder  block  must  be  washed  out  and  blown  out  with  compressed  air. 

For  cleaning  the  oil  passages  in  the  cylinder  blocks,  the  end  plugs  of 
the  longitudinal  oil  mainline  and  the  tappet  lubrication  passages  should  be 
unscrewed.  The  cylinder  block  should  be  tested  for  tightness  of  its  cooling 
system  with  water  (under  a  pressure  of  3-4  kg/ cm2) , 

For  testing  the  cylinder  block,  all  connecting  passages  from  the  cylinder 
head  assembly  surface  should  bo  closed,  the  jrain  valve  should  be  unscrawod 
from  the  cylinder  block,  ti  *  nipplo  with  a  wuter  hose  screwed  into  its  threaded 
hole,  and  testing  conducted. 

The  front  jind  rear  face  surfaces  of  the  cylinder  block  may  havo  a  non- 
flatness  no  greater  trr»n  0.1  mm.  Non-flatness  of  the  oil  pan  assembly  surface 
is  not  allowed  to  be  greater  than  0.1S  mm  on  its  entire  length  or  0.04  mm  on 
a  length  of  50  mm.  Non-flatness  of  tho  assembly  surfaces  of  the  intako  mani¬ 
fold  and  the  cylinder  head  must  not  be  greater  than  0.15  nan  on  their  entire 
length,  or  0.04  mm  on  a  length  of  50  mm.  Non-flatness  is  chocked  with  a 
straightedge  gauge  and  leaf  gauges,  laying  the  straightedge  on  tho  plane  and 
measuring  clearances  between  the  straightedge  and  the  plane  with  a  gauge. 

Before  assembly,  the  front  part  of  the  cylinder  block  is  fastened  to  tho 
stand  with  supports,  and  tie  rear  part  is  fastened  with  bolts  and  nuts,  con¬ 
necting  the  clutch  housing  supports  to  the  stand. 
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Plate  4-66.  Model  2500  device  for  pressing  out  and  pressing 

in  cylinder  sleeves: 

a)  pressing  out  b)  pressing  in  1)  rod  2  and  12)  red  washers 
3)  sleeve  support  ring  4)  rubber  sleeve  protector  5)  drive 
burning  6)  pins  7)  puller  body  8)  stop  screw  9)  stop  nut 
10)  handle  11)  working  nut  13)  sleeve  14)  cylinder  block 
15)  pres'.ure  plate  16)  guide  stud  17)  cup 


Cylinder  sleeves  a~e  pressed  out  with  the  model  2500  device  shown  in  Plate 
Plate  4-66,  a.  The  sleeves  are  pressed  in  with  the  same  device.  The  method 
of  pressing  is  shown  in  Plate  4-66,  b. 

Sleeve  Installation.  Mount  the  rubber  packing  rings  on  the  sleeves, 
attempting  not  to  tighten  them  excessively  and  watching  so  that  the  rini»s  do 
not  become  twisted  when  they  are  laid  into  the  circular  grooves  of  the 
sleeve.  The  sleeves  should  be  installed  in  the  cylinder  block  carefully,  not 
allowing  the  packing  rings  to  be  cut  on  the  slurp  edges  of  the  boring  and 
the  block. 


When  the  sleeves  are  pressed  into  the  cylinder  block,  the  upper  part 
of  the  sleeve  is  self-sealed  by  pressure  between  the  block  and  cylinder 
he;4  im  the  sleeve  shoulder.  The  lower  part  of  the  sleeve  is  sealed  by 
rubber  rings.  The  shoulder  of  a  sleeve  seated  in  its  cavity  must  project 
above  the  upper  surface  of  the  block  by  0.027-040  mm. 

The  clutch  housing  is  installed  on  the  cylinder  block  with  two  bushings 
which  are  pressed  into  the  block  face.  When  the  clutch  housing  is  changed, 
it.  is  installed  on  installing  bushings  and  fastened  with  bolts.  The  torque 
moment  is  8-10  kg  meters.  Coaxiality  of  the  holes,  centering  of  the  trans¬ 
mission  with  the  crankshaft  axis  and  perpendicularity  of  the  rear  face  of 
the  housing  relative  to  the  crankshaft  axis  are  checked  after  installation 
of  the  crankshaft. 

The  clutch  housing  is  checked  with  a  IU-2376  device  which  is  fastened 
on  the  crankshaft  flange  (Plate  4-67).  The  amount  of  oscillation  of  the 
interior  surface  of  the  hole  and  the  clutch  housing  face  relative  to  the 
crankshaft  axis  must  not  exceed  0.1  mm. 

The  cylinder  block  is  rotated  on  the  stand  so  that  the  crankcase  assembly 
surface  is  upward  (Plate  4-68) . 

Crankshaft  installation  Remove  the  main  bearing  caps.  Press  the 
pin  preventing  the  seal  from  rotating  into  the  rear  main  bearing  cap  with  its 
sharp  end  upward.  Press  the  pin  in  with  the  mandrel,  protecting  its  sharp 
end  from  damage.  Rub  down  the  insert  bods  in  the  cylinder  block  and  caps 
with  a  soft  cloth  and  blow  out  the  cylinder  block  with  compressed  air.  Insert 
the  matched  upper  inserts  irto  the  main  bearing  beds  in  the  block. 

Insert  tho  roar  bearing  seal  into  the  slot  in  the  cylinder  block  and 
into  the  slot  in  the  cover  (Plate  4-69),  and  then  install  the  rubber  face 
packing  of  the  rear  bearing  cap  into  its  receptacle. 

Install  the  lower  halves  of  the  inserts  into  tho  main  bearing  beds. 

During  this,  it  is  necessary  to  carefully  ensure  that  the  upper  and  lower 
insorts  are  not  confused,  since  the  upper  inserts  have  holes  for  oil  feed  to 
the  main  bearings  and  for  oil  supply  to  tho  camshaft  bearings.  If  the  inserts 
are  incorrectly  installed,  the  oil  passages  will  be  blocked  and  the  bearings 
will  work  without  lubrication,  which  will  lead  to  Immediate  failure  of  the 
engino . 

Take  the  crankshaft  in  assembly  with  the  flywheel,  clutch,  camshaft  gear, 
and  support  washers,  set  it  in  a  convenient  position  with  the  aid  of  a 
device  (see  Plate  3-49),  blow  out  the  oil  passages  with  compressed  air,  rub 
down  the  shaft  main  journals  with  a  soft  cloth,  lubricate  the  surfaces  of 
the  top  inserts  with  clean  engine  oil,  and  lay  the  crankshaft  in  the  cylinder 
block  boatings.  Check  the  projecting  ends  of  the  rear  bearing  seal,  and  if 
necessary  clean  them.  Lubricate  the  surfaces  of  the  lower  inserts  and  the 
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twin  journals  of  t..a  shaft  with  oil.  Install  the  main  bearing  caps  in  their 
places. 

Insert  the  bolts  ant?  spring  washers  and  screw  them  in  at  first  by  hand, 
and  thdn  tighten  them  with  an  angular  socket  wrench. 

Check  the  main  boaring  bolt  tightness  with  a  torque  wrench.  The  torque 
moments  for  the  bolts  on  all  the  bearings  must  be  11-13  kg  meters.  After 
tightening  the  bolts,  check  the  ease  of  crankshaft  rotation.  The  moment  of 
rotation  must  be  no  greater  than  7  kg  mot;*. 


Plate  4-67.  Cheeking  coaxiality  and 
perpendicularity  of  a  clutch  housing 
installed  on  the  cylinder  block 


Thrust  wasners ,  The  front  crankshaft  boaring  has  thrust  washers 
(Plato  4-60)  on  both  sides  for  ftbsoibing  axis!  loads  arising  during  operation 
of  the  engine.  These  are  made  of  bimetallic  bands.  Washer  thickness  is 
2.46-2.50  mm.  Tire  wnshers  installed  ori  the  shaft  must  be  formed  of  anti¬ 
friction  alloy:  the  front  one,  on  the  side  of  the  camshaft  goer,  and  the 
rear  one  on  the  side  of  the  crankshaft. 

If  the  axial  clearance  In- the  crankshaft  shown  In  Plate  4-71  is  increased 
to  0.4  ma  as  a  result  of  thrust  waaher  wear,  they  should  be  replaced. 

Axial  clearance  between  th>  front  support  journal  of  the  crankshaft  and 
the  thrust  washer  is  checked  with  the  oil  pan  removed  with  a  leaf  gauge  and 
lever.  Moving  the  shaft  forward  and  backward  in  the  direction  of  tho  longi- 
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Plate  4-68.  Stand  with  cylinder  block 


Plata  4-69.  Packing  tha  rear  main  baaring: 

1)  woodan  packing  2)  saal  S)  rubber  packing 
4)  cover 
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tudinai  axis  of  the  engine,  clearance  is  measured  and  must  be  within  the 
limits  of  0.075-0.25  txr,  in  the  first  main  hearing,  end  the  clearance  is 
,ree  In  the  remaining  bearings.  The  amount  of  clearance  in  the  first  main 
bearing  Is  set  by  the  thickness  of  the  thrust  washer# .  Axial  clearance  in 
the  crankshaft  may  be  checked  without  removing  the  engine  from  the  notor 
vehicle  (see  Plate  4-74),  for  which  it  is  necessary  to  remove  the  camshaft 
gen'  cover. 


Plate  4-70.  Crankshaft  thrust  washe- 


Plate  4-71,  Checking  crankshaft  axial  clearance 
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Ins®rt  the  wooden  packing  in  the  vertical  sL  *■  of  the  rear  main 
bearing  cap  and  press  th«s<\  to  the  end  with  a  hammor.  Smooth  the  projecting 
face  of  the  wooden  packing  off  flush  with  the  asssabiy  surface  of  tho  bearing 
cap  and  the  cylinder  block. 

Crankshaft  supports  end  pack log.  Crankshaft  main  bearing  cups  aro  borod 
together  with  the  cylinder  block,  and  therefore  they  are  not  interchangeable. 
During  boring,  the  caps  are  fastened  with  bolte.  Torque  moment  is  11-13  kg 
motors .  f 

The  main  bearing  caps  aro  centered  in  slots  in  the  cylinder  block  along 
shoulders  which  are  located  nonsynrabtrically,  eliminating  incorrect  installa¬ 
tion  of  the  caps. 

The  nominal  diameter  of  the  main  bearing  insert  beds  is  79 .500 -79 .525  nun. 
Non- coaxiality  of  the  bods  is  not  allowed  to  bo  ^roatar  than  0.02  rnra. 

The  front  crankshaft  journal  is  packed  with  a  rubber  seal  which  has  a 
metallic  casing,  and  is  installed  in  the  camshaft  gear  covet. 

The  rear  journal  of  the  shaft  is  packed  with  seal  2  (see  Plato  4-69), 
which  is  made  of  graphite-asbestos  cord,  and  is  Install oa  in  the  groove 
formed  in  the  cylinder  block  and  cap  4  of  the  rtar  main  bearing. 

The  teal  is  pressed  in  with  a  h tauter  and  mandrel  sot  on  seal  2.  The  seal 
is  also  pressed  into  the  slot  in  the  befc-ing  cap.  Projecting  ends  of  tho 
seal  are  precisely  cut  off. 

The  rear  bearing  cap  is  packed  along  its  lateral  surface  with  wooden 
seals  1,  which  are  Installed  In  slots  in  the  lateral  surfaces  of  the  roar 
cap.  It  is  recommended  that  the  wooden  seals  be  replaced  whenever  the  rear 
main  bearing  is  disassembled.  The  seals  must  be  manufactured  "f  dry  pine  wood. 

The  rubber  $?.»!?  3  are  installed  in  the  rea.  part,  of  the  journal  surface 
of  the  rear  aain  c*p.  They  should  be  replaced  whenever  neci?*xarv4  or  when 
the  rubber  is  cut  or  stretched. 

The  flywheel  is  mounted  on  the  crankshaft  flange  l-y  six  nonsymmetrlcally 
positioned  bolts. 

The  nominal  dimension  of  four  of  the  holes  ii  H. 000-14. 035  (maximum 

allowable  is  14, (To  mm),  and  that  of  the  other  two  is  14.3  ms.  It  should  be 
kept  in  mind  that  sinco  October  1£$4,  the  flywheel  fastening  bolts  have  been 
lengthened  by  4  .**»,  and  their  nuts  have  been  increased  in  height  by  5  sea. 

There  ensv  he  a  clearance  between  the  crankshaft  journals  and  the  bearing 
inserts  of  a  new  engine  within  the  limits  of  0.926-0. OSS  mm  for  sain  bearings 


and  G.076-0,072  for  connecting  rod  bearings.  When  -si -aluminum  inserts 
are  used,  this  clesrunce  ui&t  he  0  052-0.076  ws  for  connecting  rod  bearings 
and  0.050-0.107  m  for  sain  bearings. 

Changing  crankshaft  bear  ng  inserts.  It  is  necessary  to  keep  in  mind 
that  up  to  May  1966,  the  lower  inserts  of  the  front  and  intermediate  bearings 
did  not  have  Jtwricat .to?-  passages.  To  improve  lubrication,  since  May  1966, 
lubrication  passages  have  bean  provided  in  these  inserts. 

To  replace  connecting  rod  Insert*,  it  is  necessary  to  remove  the  oil  pan, 
its  bafflo,  and  oii  pickup,  Thon,  rotating  the  crankshaft,  set  the  connecting 
rods  at  their  extreme  lower  position  with  inspect  to  the  indicated  order  of 
connecting  roos  (1st  and  Sfh;  2nd  end  6th;  3rd  and  7th;  4th  and  8th). 

Having  sec  thr  crankshaft  in  the  required  position,  it  is  necessary  to: 
unpin  ana  unscrew  the  connecting  rod  bolt  nuts,  remcro  the  connecting  rod  cop, 
move  the  connecting  rod  f»nd  piston  sseewhat  uawerd  in  the  cylinder,  pull  the 
inserts  from  the  rod  and  cap,  mb  the  ins  art  beds  with  a  cloth  arid  install  the 
new  inserts;  mb  the  connecting  rod  journals  of  the  crankshaft  with  a  cloth, 
lubricated  with  oil  (engine),  puli  the  connecting  rod  to  the  Journal,  so*  the 
cap  in  place  so  that  thv  nuahurs  on  *he  cep  and  oo  the  rod  ere  on  the  same 
aids,  screw  the  nuts  on  to  the  connecting  rod  bolts,  tighten  them  tc  a  torque 
moment  e.  7,0  8.0  kg  meters,  and  pin  them.  'This  same  operation  is  conducted 
for  the  second  connecting  rod  on  the  same  journal  of  thr  shaft. 

,-><»v’entialiy  rotating  the  crankshaft  by  90"  each  *ie*-,  conduct  the  same 
operation*  for  changing  the  insert.'!  of  the  next  pair  of  connecting  rods.  For 
exchanging  he  main  hearing  Inserts,  it  is  necessary  to  unf  crews  the  bolts 
fastening  the  ‘ n  hearing  caps,  remove  the  caps,  end  change  the  inserts. 

When  the  inserts  are  ex 'hanged  without  moving  the  crankshaft  fro®,  its 
bed,  extractor  5  fsoe  Plat*  3-87)  is  used,  easing  the  r«v«>val  of  the  ins  art 
upper  halves. 

For  this,  the  following  must  be  done:  rrssnve  tha  Hearing  cap;  set  th# 
crankshaft  so  that  the  oil  passage  hole  in  £h,»  e^aii*,  journal  is  uncovered1, 
insort  the  extractor  3  in  the  oil  passage  hole;  ret a'/e  the  crankshaft  until 
the  extractor  fingers  cost  agalt&r  tkn  fnco  of  the  bearing  and  set  its  head 
parallel  to  the  exposed  exterior  surface  of'  the  insert;  rotate  the  crankshaft 
by  id9*  and  extract  the  worn  insert  os  shown  in  Plot#  3-82. 

The  new  isiert  is  installed,  in  thr  reverse  ? sequence.  The  shaft  journal 
zast  be  carefully  rubbed  off  with  a  soft  cloth,  and  the  insert  m$t  be 
lubricated  with  engine  oil .  After  exchanging  the  inserts,  install  the  covers 
in  place,  Insert  th©  bolts  with  thair  spring  w// abets,  sad  tighten  thefe,  The 
torque  aawwwt  must  be  11-15  kg  staters. 

After  the  ^in  bearings  are  tightened,  /.ha  aotaent  applied  tor  mat  lea  of 
the  angina  crankshaft  Bust  not  be  greater  than  7  kg  seters,  «ed  sfter  tighten- 
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Ing  tho  main  and  connecting  rod  bearings,  it  must  not  be  greater  thsn  10  kg 
meters . 

After  exchanging  the  bearing  inserts,  it  is  necessary  to  sot  the  oil 
pickup  and  oil  pan  baffle  in  placer  having  previously  cleaned  and  washed 
the.*  in  kerosene,  and  checked  the  gasket  and  replaced  it  if  necessary.  Then, 
install  and  tighten  the  oil  pan  and  fill  the  crankcase  with  fresh  oil. 

After  any  exchange  of  bearings  (with  shaft  journal  repair  or  without  it), 
it  is  recoswended  that  clearance  be  checked  in  each  of  the  bearings,  so  as  to 
ensure  that  repair  of  the  shaft  and  selection  of  the  repair  inserts  were  dene 
properly . 

Whenever  a  vmkshsft  on  an  engine  is  replaced  with  a  new  one,  it  is 
necessary  to  simultaneously  exchange  all  inserts.  For  this  exchange,  the 
factory  puts  out  a  sot  (130-1000107) ,  a  crankshaft  with  normal  dimension  con- 
nocting  rod  and  main  bearing  inserts  grid  thrust  washers. 

Installation  of  the  pistons  with  connecting  rods  in  the  engine  cylinders. 
For  installation  of  the  pistons  with  connect  log  rods,  rotate  the  cylinder 
block,  setting  it  on  the  stand  vertically,  front  end  upward,  and  insert  the 
pistons  in  the  cylinders  correspondingly:  1st  and  5th,  2nd  and  6th,  3rd  and 
7th,  and  4th  and  8th,  arranging  the  connecting  rod  bearings  in  pairs  on  their 
corresponding  connecting  rod  Journals  of  the  crankshaft. 

Sequentially,  one  after  the  other,  take  the  piston  with  the  connecting 
rod  In  assembly  and  c-refully  wipe  down  the  be>i  for  the  insert  in  the  connecting 
rod  big  end  with  a  soft  cloth,  unscrew  the  nuts,  and  resseve  the  rod  cap. 

During  installation  of  the  connecting  rod  with  the  piston,  it  is  necessary 
to  mount  tin  or  copper  tips  on  the  conne-Mfig  rod  holts,  so  as  to  protect  the 
minor  finish  of  the  cylinder  sleeves  from  damage. 

Check  and  blow  out  the  holes  in  the  lover  end  of  the  connecting  rod  which 
serve  to  splash  lubrication  on  the  cylinder  walls,  and  install  the  inserts 
in  the  connecting  rod  and  in  the  cap.  Wipe  off  the  upper  connecting  rod  in¬ 
serts,  pistons,  cylinder  sleeves,  and  connecting  rod  journals  with  a  soft 
cloth.  Lubricate  ths  cor, .act ing  rod  insert  surface,  piston,  piston  rings,  and 
cylinder  sleeves  with  clean  engine  oil. 

Insert  the  piston  with  the  connecting  rod  in  the  cylinder,  having  directed 
the  mark  on  the  piston  head  forward.  Hemn?  the  device  (Plate  4-?2,  a)  cm  the 
piston  fum  the  skirt  tide,  and  eespress  the  piston  rings.  The  rings  miss 
compress  freely.  During  Installation  of  the  piston  ir,  the  cylinder,  the  piston 
rings  may  be  cospressed  with  the  help  of  a  *o4el  7477  device  (Plate  4»?2,h). 
Moving  the  piston  along  the  cylinder  with  a  wooden  tsandrol ,  bring  the  connecting 
rod  bearing  to  the  crankshaft  journal .  lubricate  the  shaft  journal  with  oil, 
and  pui l  the  connect tng  rod  big  end  to  Remove  the  protective  tips  fro* 
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the  connecting  rod  bolts,  set  the  lower  connecting  rod  cep  in  piece,  and 
festen  it  with  *  connecting  rod  bolt,  using  s  socket  wrench. 


Piste  4-72.  Device  for  installation  of  the  piston  with  its 

rings  in  the  cylinder: 

ft)  device  in  the  for*  of  a  stael  conic  ring  b)  bund  device 


The  suae  operations  are  conducted  daring  installation  of  the  reaaining 
piwtone  in  the  cylinder*. 

Chech  the  total  clearance  between  the  faces  of  the  connecting  rod  bearings 
and  %hi>  faces  of  the  crankshaft  Journal  with  •  leaf  gauge  (Plate  4-7J) .  Clear¬ 
ance  wait  be  O.XO-O.Sd  *0. 

Final  tightening  of  the  connect  log  rod  bolt  mtts  is  dons  with  a  torque 
wreath.  The  torque  nossent  on  the  nut*  aust  be  within  the  Halt*  of  7. 0-8.0 
aeters.  Screwing  on  the  nu%s,  \%  is  nocessar?  to  bring  their  slots  Into 
aligaao&t  with  the  pissing  holes.  The  nuts  arc  brought  to  coincidence  of 
their  ci&mt  slots  with  the  pinning  holes  in  the  bolt*  only  in  the  direction 
of  increased  tightness. 

lifter  tl  got  wring  the  *aln  erad  connecting  rod  bearings,  rotation  of  the 
ettn* theft  should  bn  cheeked.  the  absent  for  shaft  rotation  with  properly 
s^loctnl  radial  clearance*  In  *he  bearing*  eust  be  no  greater  than  10  kg  eaters 
K**tf=g  finished  checkin*  connecting  tod  bearing  tightness,  it  is  ftecesaai:*  tw 
pin  the  connecting  tod  bolt  nuts,  bending  out  both  ends  of  the  cottar  key. 
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sUt*  4«?4«  Checking  axial  eleanmv,# 
f  th#  crunfc&haft  and  eesshaft  «*tt&  4# 
iiiiilmtGt 


■Xwamif  of  tha  caamhaft  Insludaa  im,‘aU*tion  if  th*  spring  Ting, 
aupgort  flanges  Ity  and  year. 

PmjI  ik#  gw?  Onto  the  shift  until  U  rases  against  th#  spacing  ring. 
iM&4r  pNkiifcg  th#  g#ar  on,  install  $  1  tick  wtahar,  tighten  the  nut  until  it 
#tau*«  tad  b$n4  th*  lock  ^naha?  onto  oho  flat  of  the  nut.  During  this,  th# 
3U^r$f&  ftaag#  mac  fVaaly  roeatt,  and  el aarane#  hutwoon  th#  fiatsgo  <md  the 
feco  if  the  support  journal  of  the  shaft  must  bs  0.0ID-0.20S  m. 

in  th*  tsroftS##  of  angina  operation,  th#  supjwrt  fl&nga  also  wears  out. 
In$e#s»#d  axial  eitarane#  causes  longitudinal  aovacwnt  of  the  shaft,  and  * 
inoefe  in  the  angina.  The  vsmni  of  clearance  nay  bo  decreased  by  using  a 

spacing  ring  by  th#  asount  of  wear  on  th®  flange  and  fee#  of  the  front 
*H£«  journal. 

Axial  c»#m?c#  In  th#  esawhaft  say  h*  eh«efc«d  without  removing  th# 
angina  Cto#  th@  mt a?  vohicia  or  on  a  raaevad  angina  with  to  indicator  (PUi# 
4-74),  for  which  rht  gear  cover  la  rasovod,  th*  indicator  is  installed 
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•.against  tho  face  of  the  camshaft  gmt  tin  end  axial  clearance  is  checked, 
s^feig  ska  shaft  forward  and  backward  ir.  an  axial  direction  with  a  lever* 

CisaraM&a  Htwecs;  the  samshaft  Journals  and  bushings  east  be  within  the 
limits  of  0,02^-0.08?  aso  for  che  first  four  shaft  Journals,  and  0,025*3*07?  sun 
for  che  fifth  s&affc  Journal,  In  tho  process  of  operation,  increased  clear¬ 
ance  My  WsitiSrid  ia-&»i3§  m  for  ail  bushings, 

to  set  the  clearance  between  the  shaft  journal  and  the  bushing,  it  is 
necessary  to  the.  camshaft  journal  with  a  micrometer,  and  measure  the 

hole  in  the  bu$hi&$  wlt£sh in  iimtsUed  in  the  cylinder  block  with  m  indicating 
ffciug  gauge.  Variation  bdfwoen  the  dimension  of  the  shaft  and  the  dimension 
of  the  bushing-  provides  an  waount  of  clearance  which  eust  be  no  greater  then 
0.13&  m- 

Isi  case  of  camshaft  bushing  wear  to  more  than  the  indicated  limit,  the 
bushings  shsuH  be  presum'd  cut  of  their  receptacles  in  the  cylinder  block 
with  a  model  '2£91;'fsj&  set  (Plat*  4-75),  and  then  new  bushings  pressed  in 
with  the  »m  tools, 

the  method  of  pressing  out  bushings  is  shown  in  Plate  4-76,  a;  the 
method  of  pressing  them  in  is  shown  in  Plate  4»7b,  b, 

When  repair  or  new  bushings  are  pressed  In,  they  must  he  *.et.  so  that  tho 
lubrication  holes  formed  in  tho  bushings  precisely  coincide  with  the  holes 
in  the  cylinder  block. 

The  prised* in  bushings  must  be  fitted  with  a  reamer  to  the  diameter  of 
the  camshaft  support  journals,  providing  a  clearance  between  the  shaft 
journal  and  bushing  within  the  limits  of  0.03-0.09  mm. 

During  reaming  of  the  bushings,  it  is  necessary  to  remember  that  the 
thickness  of  the  antifriction  layer  in  the  bushing  is  small,  and  therefore 
a  very  small  amount  of  non-concentricity  in  the  bushing  or  increased  thick¬ 
ness  of  shavings  removed  may  lead  to  localised  removal  of  tho  antifriction’ 
layer  and  to  the  operation  of  the  crankshaft  in  steel. 

After  reaming  of  the  bushings#  It  is  necessary  to  carefully  blow  out  the 
bearings  and  cylinder  block  with  compressed  air,  removing  ail  shavings,  and 
onc«,  more  to  cneck  the  coincidence  of  the  oil  holes  In  the  bushings  with  the 
passages  in  the  cylinder  block. 

The  plug  of  the  rear  camshaft  support  must  seal  tightly.  It?  installation 
with  red  lead  or  another  sealer  is  allowable. 

The  characteristic  deficiencies  in  the  camshaft  which  arise  in  the  process 
of  work  of  the  shaft  are:  its  bending,  and  wear  on  the  bearing  journals,  lobes, 
aid  keyways . 
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Plata  4-75.  ’Tool  set  for  impairing  the  camshaft  seating 

location: 

.1)  working  screw  2)  tension  screw  3)  set  scraw  4)  bracket 
R)  nut  handle  6)  washer  7)  mandrel  for  pressing  out  rear 
lushing  8)  guiding  mandrel  9)  mandrel  for  pressing  in  front 
bashing  10)  mandrel  for  pressing  in  middle  bushings  11)  man¬ 
drel  for  pressing  in  rear  bushing  12)  mandrel  for  pressing 
out  front  and  middle  bushings  13)  centering  bushing  14)  storage 
box  IS)  pins  16,  17,  18,  19,  and  20)  slots 


For  checking  straightness  of  the  shaft,  set  it  with  Its  extreme  supports 
on  prisma;  the  shaft  journal s  should  bo  checked  with  an  indicator  (Plate 
4-77).  If  oscillation  of  the  middle  journal  exceeds  0.025  mm,  the  shaft  must 
be  corrected. 

In  connection  with  the  fact  that  the  diameter  of  the  rear  camshaft  journal 
support  is  liaaller  than  the  other  journals,  it  is  necessary  to  make  support  5 
of  the  tool  smaller  in  height. 

Cam  lobe  wear  In  height  must  not  exceed  0.65  mm.  Wear  on  the  fuel  pump 
drive  eccentric  is  not  allowed  to  be  greater  than  0.80  mm.  The  nomina’ 
dimension  of  the  eccentric  is  42.66-43.00  mm  (see  Plate  4-20,  a).  A  camshaft 
on  which  lobes  or  the  eccentric  are  worn  above  the  allowable  dimension  must  be 
exchanged . 
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Plate  4-76.  Pressing  oue  and  pressing  in  camshaft  bushings 
with  a  model  2501  tool  set: 

(see  caption  to  Plate  4-75  for  numbers'! 

a)  pros sing  out 

b)  pressing  in 


Smoothness  of  the  lobe  surfaces  and  shaft  journals  is  assured  by  grinding. 
Oscillation  of  the  front  face  cf  the  first  journal  of  a  shaft  is  not  allowed 
to  be  greater  than  0.025  mm. 

After  regrinding  the  journals,  it  is  recommended  that  shaft  straightness 
be  checked  again.  Non-cylindricality  of  the  journals  must  be  no  greater  than 
0.02  mm. 

Installation  of  the  camshaft.  Ootate  the  cylinder  block  to  a  horizontal 
position,  setting  the  crankcase  assembly  surface  upward.  Wipe  down  the  cam¬ 
shaft  bearings  in  the  cylinder  block  with  a  soft  cloth,  check  coincidence  of 
the  oil  passages,  and  lubricate  the  shaft  journals  and  lobes  with  engine  oil. 

Install  the  camshaft  with  its  gear,  flange  with  a  spacing  ring  and  with 
the  drive  for  the  centrifugal  revolutions  governor  switch  in  assembly,  into 
the  cylinder  block.  Installation  is  conducted  carefully,  without  damaging  the 
surfaces  of  the  bearing  bushings,  lobes,  and  bearing  journals  of  the  shaft. 

^  .. 
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The  camshaft  and  crankshaft  gears  are  set  so  that  the  tooth  which  i;  narked 
by  a  dot  on  the  crankshaft  gear  goes  int?  the  slot  narked  by  a  dot  on  the 
camshaft  gear  (Plate  4-78).  Check  the  anoint  of  clearance  between  the  gear 
teeth  with  an  indicator  (Plate  4-79). 

The  clearance  nuat  be  within  the  Units  of  0.04-0.05  m.  The  clearance 
should  be  checked  in  three  places  on  the  gear  circumference  at  angles  of  120* 
from  each  other. 


Plate  4-77.  Checking  the  camshaft  for 
bend: 

1  and  5)  supports  2)  shaft.  5)  indicator 
4)  indicator  set  screw 


Having  checked  the  clearance,  it  Is  necessary  to  align  the  holos  in  the 
support  flange  with  the  threaded  holes  in  the  cylinder  block  and  fasten  the 
camshaft  flange  with  bolts  and  spring  washers  with  a  socket  wrench  (see 
Plate  4-52,  a) ,  directing  it  through  the  two  holes  in  the  gear.  Torque  moment 
on  the  bolts  must  be  2. 0-5.0  kg  meters.  After  tightening  the  bolts  fastening 
the  flange,  axial  clearance  between  the  face  of  the  shaft  journal  and  the 
support  flange  must  be  no  greater  than  0.08-0,208  mm. 

Lubricate  the  camshaft  gear,  mount  the  oil  deflector  on  the  end  of  the 
camshaft,  install  the  camshaft  gear  cover  in  assembly  with  its  seel  and  gasket, 
and  fasten  the  cover  with  bolts,  installing  tho  bracket  for  the  engine  suspension 
sion  reaction  rod  beneath  the  bolt  on  the  right  side.  Torque  moment  on  the 
bolts  is  2. 0-3.0  kg  meters. 

Install  the  centrifugal  switch  for  the  engine  revolution  governor  on  the 
camshaft  gear  cover  and  tighten  it,  having  installed  the  toothed  indicator  for 
setting  the  pistons  at  TDC  beneath  the  two  switch  fastening  bolts  on  the 
cover  beforehand. 


-216- 


Plata  4-78.  Position  of  marks  on  Plato  4-79.  Checking  clearance  in 

gears  during  sotting  of  gas  dis-  the  gas  distribution  gear  teeth  on- 

tribution  phases  gageraent 


For  installation  of  the  crankshift  pulley,  install  tho  key  in  its  slot 
on  the  shaft  and  press  the  pulley  on  with  a  mandrel,  screw  In  the  crank  ratchet 
with  its  stop  washer,  tighten  it  with  a  wrench,  and,  having  made  sure  that  the 
ratchet  is  screwed  in  to  its  end,  lock  it  with  the  washer  by  bending  the 
washer's  edge  up  against  a  flat  on  the  crank  ratchet. 

Installation  of  Che  oil  pan  on  a  ZIL-130  engine.  Install  the  baffle  and 
fastsn  it  with  bolts,  and  install  and  fasten  the  oil  pickup  in  assembly  with 
bolts.  Ensure  that  there  are  no  foroign  objects  in  the  engine,  and  check  to 
ensure  that  the  oil  pickup  does  not  strike  against  the  oil  pan. 

lay  the  gasket  on  the  cylinder  block  assembly  surface,  biow  out  the 
oil  pan  with  compressed  air,  and  install  it  on  the  cylinder  block.  Screw  in 
the  oil  pan  fastening  bolts  with  spring  washers  by  hand,  and  tighten  them  with 
a  socket  wrench.  The  bolts  should  bo  tightened  sequentially  from  the  middle 
of  the  oil  pan  toward  the  ends. 
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During  installation  of  the  oil  pare  on  a  ZIL-,51  engine  erankcu:  ■,  he 
gasket  should  be  glued  to  the  oil  pan  to  afford  capability  of  forcing  streams. 
In  this,  ie  ia  neeetaary  to  prevent  glue  from  falling  on  the  upper  part  of 
the  gasket,  which  lies  against  the  cylinder  bi.uk  assembly  surface. 

Before  installing  the  oil  pan,  it  is  necessary  to  greeso  the  assembly 
surface  of  the  engine  crankcase  and  the  gasket  with  UN-25  (VTU  MKhP  3SS6-S2) 
non- leaking  packing  paste. 

Installation  of  the  clutch  housing  cover  and  disengaging  fork.  Install 
the  dutch  disengaging  fork  in  the  housing  and  fasten  the  fork  flange  with 
bolts.  Install  the  clutch  housing  cover  and  cover  plate,  and  fasten  them 
with  bolts.  Rotate  the  engine  on  the  stand,  setting  the  cylinders  upward. 

Assembly  of  the  cylinder  heads.  For  installation,  carbon  deposits  should 
be  cleaned  from  the  combustion  chambers  with  a  metal  brush  or  scraper. 

Non-flatness  of  the  surface  of  the  head  which  lies  against  the  cylinder 
block  must  not  exceed  0.1S  mm  on  its  entire  length,  and  0.03  mm  on  a  length 
of  SO  mm.  Non-flatness  of  the  surface  beneath  the  flanges  of  the  exhaust  and 
intake  manifolds  must  not  exceed  0.15  mm. 

If  the  cylinder  head  surfaces  are  warped  by  o*~j<nts  exceeding  those 
cited,  the)  should  be  milled  or  scraped.  During  milling,  It  is  necessary  to 
remember  that  compression  chamber  volume  should  not  be  decreased  by  more  than 
1.5  cm3. 


Control  of  milling  or  scraping  should  be  accomplished  with  a  set  of  leaf 
gauges  on  the  control  plate  or  along  a  straightedge  gauge. 

The  valves.  For  removal  of  the  valves,  it  is  necessary  to  set  the  cylinder 
head  on  a  bench,  and,  compressing  the  springs  with  a  model  2486  puller 
(Plate  4-80) .remove  the  keys,  remove  the  plate  and  spring,  and  then  pull  the 
valve  out  of  the  guiding  bushings.  Brackets  are  formed  on  tho  rear  faces  of 
the  cylinder  heads  for  lifting  the  engine.  During  cylinder  head  repair,  these 
brackets  need  not  be  removed. 

Tho  cylinder  heads  are  washed  with  a  lk  solution  of  triethamol amino  in 
water,  or  with  pure  hot  water. 

Scale  in  the  cooling  hollows  of  the  cylinder  heads  is  removed  with  the 
same  solution  as  that  in  the  cylinder  block  (20  grsjus  of  technical  trilone 
per  1  liter  of  water) . 

The  cylinder  heads  are  checked  for  tightness  with  water  or  emulsion  fed 
under  a  pressure  of  3-4  kg/cm2. 
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o^msion  chamber  volume  is  119.5-122,5  cm^.  Chafer  volume  is 
cheeked  with  the  valves  instilled  in  the  spark  plugs,  screwed  in  with  water 
poured  into  the  compression  ehosber  with  -a  measuring  veseel. 
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Piste  4*80 .  Valve  vomeval 


Plate  4-81.  Checking  a  valve  for 
tightness 


Valve  tightness  is  renewed  in  the  process  of  lapping  the  working  faces 
of  the  valves  and  their  seats,  t?  pits  or  marks  are  present  on  the  working 

face  of  the  valve  and  cannot  he  removed  by  Upping,  the  face  is  subjected  to 

grinding  and  subsequent  lapping  in  its  neat. 

Rotation  of  the  valve  In  the  process  of  manual  lapping  is  accomplished 
with  a  drill  which  rotates  the  valve  laterally  to  the  right  and  to  the  left.’ 

If  the  valve  haa  n  slot  in  its  head,  it  ij  jrasped  by  a  mandrel  which  goes 

into  this  slot,  and  if  there  is  no  slot  in  tho  valve  head,  it  is  grapsed  ty 
a  rubber  suction  cup, 

During  lapping,  it  is  recommended  that  a  low-elasticity  spring  be  placed 
beneath  the  valve.  To  accelerate  lapping,  lapping  paste  or  Ught  emery  powder 
mixed  with  engine  oil  is  used. 

The  working  face  of  the  valve  may  be  ground  if  the  height  of  the  cylindric¬ 
al  belt  on  the  valve  head  exceeds  0.3  m,  Valves  whose  belt  is  smaller  than 
0,3  wa  should  be  discarded. 

The  valve  stem  must  be  straight.  The  nominal  diameter  of  tho  stem  for 
at;  exhaust  valve  is  10.91S-10.940  mm,  and  for  an  intake  valve,  it  ia  10.895- 
10.920  am.  Checking  for  straightness  is  conducted  with  an  indicator  on 
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prisms  (see  Plate  3-93,  a).  Valve  stem  curvature  must  not  exceed  0.015  mm 
w  a  100  am  length.  Oscillation  of  the  working  surface  of  a  valve  face 
relative  to  the  axis  of  the  stem  is  checked  on  a  device  (aeo  Plate  5-93,  b) . 

The  amount  of  oscillation  *euat  not  exceed  ft, 03  am.  Tine  allowable  wear 
of  u  valve  stem  diameter  without  repair  is:  for  an  exhaust  valve.  10.90  um, 
end  for  an  intake  valve,  10.88  mm. 

If  wear  on  the  stem  exceeds  0.015  mm,  the  valve  should  be  replaced. 

During  repair,  the  valve  stem  diameter  may  be  increased  by  0.25  mm. 

In  e  case  where  the  working  face  of  a  valve  is  worked  out  (worn)  or 
there  are  pits  or  marks  on  the  face,  t|he  valve  is  subjected  to  grinding. 

Working  faces  of  valves  may  be  ground  on  a  circular  grinding  machine  by 
fastening  the  valve  into  »  jaw  chuck  S  (see  Plate  3*92)  or  on  a  special  table 
grinding  machine  model  2178.  Machine  construction  allows  installation  of 
the  velve  at  the  required  angle  relative  to  the  grinding  wheel.  The  face  of 
an  exhaust  valve  is  ground  to  an  angle  of  30*  (relative  to  the  horizontal 
axla),  and  that  of  an  intake  valve  is  ground  to  an  angle  of  45*.  The  grinding 
machine  d«a<,ribed  above* is  aleo  capable  of  grinding  a  valve  stem  face  if  it 
la  worn. 

Valves  may  be  tested  for  tightness  with  a  NIIAT  instrument.  For  this, 
the  instrument, is  tightly  installed  over  the  leppod-in  valve,  as  shown  in 
Plete  4-81,  end  air  is  pumped  into  the  space  in  the  cup  with  the  squeeze 
bulb.  If,  during  this  process,  the  residual  air  pressure  of  0.7  kg/cm2  does 
not  fall  during  the  course  of  half  a  minute,  the  valve  is  lapped  in  correctly. 

Valve  contact  tightness  may  also  be  checked  oy  feeding  air  under  the  valve 
through  the  exhaust  or  intake  passages  of  the  cyUider  head,  which  is  analogous 
to  chicking  the  valves  on  an  in-line  engine  («so  F*«te  3-95,  b) .  Air  is 
directed  through  a  pipe  with  a  rubber  gasket  u.iich  is  pressed  tightly  against 
the  passage.  For  determining  the  location  of  air  leakage  at  •  valve,  kerosene 
or  liquid  oil  is  poured  on.  it  the  valve  is  not  tight,  air  will  leak  from 
beneath  the  valve  in  the  form  of  bubbles. 

After  lapping  and  checking  the  valves  for  tightness,  the  cylinder  head 
and  valves  should  be  washed  out  and  blown  out  with  compressed  air. 

The  valve  guides.  Maximum  allowable  wear  on  the  valve  guide  holes  must 
not  exceed  0.05  am.  With  a  Urge  increase  in  the  bushings'  diameter  ,  they 
should  be  replaced.  The  valve  guides  are  pressed  out  with  a  device  (Plate 
4-82 ,  a) . 

When  valve  guides  are  Dressed  into  hMes  in  '.he  cylinder  head,  it  is 
necessary  to  mount  •  stop  ring  on  the  guide  press  the  guide  in  with  s 
mandrel  uu*i:  the  stop  ring  rests  against  the  head  (Piste  4-82,  b) . 
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To  waka  pressing  of  the  guides  easier,  it  is  recommended  thnt  tho 
cylinder  head  be  hosted  to  a  temperature  of  180*C.  If  sn  installation  for 
heating  tho  head  is  not  available,  guide  pressing  without  hosting  is  allowable. 
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Plate  4-82.  Replacing  valve  guides: 
a)  pressing  guides  out  b)  pressing  guides  in  c)  fitting 
guides  with  a  reamer  1)  puller  body  2)  support  bearing 
3)  washer  4)  polling  nut  5)  shaft  6)  support  nut  t)  cylinder 

head 


After  pressing  trie  guides  into  the  cylinder  head,  the  dimension  of  the 
hole  in  the  guide  is  brought  to  the  diameter  of  the  valve  stew  to  be  Installed 
in  it  with  a  reamer  (Plate  4-82,  c) ,  maintaining  a  warm  clearance  between  the 
bushing  and  the  stew  which  must  be:  0.060-0.112  mm  for  an  exhaust  valve,  and 
0.080-0132  mm  for  an  intake  valve. 

It  is  recommended  that  clearances  within  tho  valvo  guide  be  maintained 
within  the  described  limits,  since  if  the/  ore  increased,  heat  dissipation 
is  worsened,  acting  negatively  on  the  longevity  of  the  working  face  of  the 
valve. 

Valve  guides  should  be  replaced  before  correcting  valve  seats  by  grinding. 

Hie  valve  seat.  Wear  of  the  seat  face  will  lead  to  leaky  valvo  seating, 
in  which  passing  gases  will  form  oxidation  and  pits  on  the  working  surface  of 
the  face,  and  sometimes  on  the  valve.  Small  deficiencies  in  tho  seat  may  be 
corrected  by  lapping  the  valve  into  the  seat,  and  deep  ones  may  be  corrected 
by  grinding  (Plate  4-83),  with  consequent  lapping  of  the  valve  against  the 
working  face  of  the  seat. 

Conic  abrasives  at  on  angle  of  30*  (relative  to  the  horizontal  axis)  are 
used  for  exhaust  valve  setts  and  abrasives  at  a  4S*  angle  are  used  for  intake 
valve  seats. 


Valve  seat  working  f«c«  repair  i»  conducted  by  grinding  with  special 
abrasive  atones,  *  liter  steel  sillers  are  not  as  hard  as  the  valve  seat  alloy, 
For  exhaust  valves,  grinding  Is  conducted  in  the  fallowing  order:  the  working 
surface  of  the  valve  la  preliminarily  machined  with  »  conic  stone  to  un  angle 
of  SO*,  its  shown  In  Plate  4-83,  b;  then,  the  face  at  the  lower  part  of  th© 
valvo  seat  is  removed  by  a  miller  at  an  angle  of  75*  (Plate  4-3$,  c),  after 
which  the  face  on  the  upper  portion  of  the  seat  in  removed  at  an  angle  of  IS* 
(Plate  4*31,  d) ;  the  working  surface  of  the  valve  seat  Is  then  machined  smooth 
with  a  fine  grained  conic  wheel  at  an  angle  of  30*  .Plate  a- 33,  o) ,  These 
same  operations  are  conducted  for  intake  valve  seeks  using  the  base  anic 
stone  at  an  angle  of  4S*. 

Before  correcting  v.ho  velve  seat,  the  condition  of  the  valve  guides 
should  bo  checked.  If  the  latter  must  be  replaced,  this  operation  should  be 
performed  before  the  seats  are  corrected,  since  ♦V  base  for  machining  the 
receptacle  is  the  valve  guide.  Smooth  milling  ms*  replace  grinding  with  an 
abrasive  stone  end  corresponding  dressing  of  the  stone  (see  Plate  3*98) . 

If  width  of  the  working  face  of  the  seat  la  greater  than  1.4  mm  for  an 
intake  valve,  or  greater  than  1.1  mm  for  an  exhaust  valve,  it  is  necessary  to 
reduce  the  face  by  grinding  the  seat  at  angles  of  75*  and  15*  (sec  Plate  4*83). 

having  finished  correction  of  the  valve  seat,  it  is  necessary  to  check 
the  accuracy  of  its  machining  with  an  indicator.  Oscillation  of  the  working 
surface  of  the  valve  relative  to  the  axia  of  the  valve  guide  hole  is  not 
allowed  to  be  greater  then  0.03S  mm. 

If  the  valve  seats  are  worn  too  much  to  be  corrected  by  grinding,  they 
are  pressed  out  of  the  cylinder  head  with  a  device  (Plate  4-B4),  and  new  seats 
are  pressed  in. 

Before  pressing  in  the  valve  seat,  the  cylinder  tier's  should  be  heated  to 
a  temperature  of  180*0.  The  seats  a re  pressed  in  with  >■  mandrel  (Plate  4-85) 
until  they  rest  against  the  bottom  of  their  cavity.  The  valve  „ieat  is  fitted 
wKh  an  interference  of:  0.140*0.200  am  for  exhaust  valves,  and  0.148-0.200  urn 
for  Intake  valves. 

Se«v  faces  are  machined,  achieving  their  coaxiality  relative  to  the  guide 
bushings,  tnd  than  the  valves  are  lapped  into  them. 

After  the  valve  seats  have  been  repaired,  the  cylinder  hesd  Is  washed  out 
and  blown  out  with  compressed  sir. 

[hiring  instillation  of  the  valve**  in  the  cylinder  head,  the  stem  and 
valve  guides  should  be  lubricated  with  a  thin  layer  of  oil. 

Set  the  head  on  a  bench  *»nd  insert  the  valves.  Install  the  valve  rotation 
mechanisms  on  the  Intel1*  valves  (see  Plate  4-24).  For  the  exhaust  valves, 

•aunt  the  spring  support  washers  install  the  valve  springs,  mount  the  rubber 
cuffs  on  the  exhaust  valves,  install  the  plates  on  the  springs,  and  then,  com¬ 
pressing  the  springs  with  the  puller  (see  Plate  4-80),  install  the  valve  keys, 
fastening  the  valves  with  their  springs  In vs  the  cylinder  head. 
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PUt*  4-83.  Correcting  valve  teat  faces: 
a)  angles  of  Machining  and  face  dimensions  b)  coarse  seat  *fiMning  to  an 
angle  of  ',0*  c)  reawval  of  seat  face  at  an  angle  of  "5*  d)  resoval  of  the 
fac*  at  an  angle  of  IS*  a)  fin*  Machining  of  the  seat  at  an  angle  of  SO'' 


If  the  rocker  ana  bushings  are  replaced,  the  oil  passage  Hole  depicted  in 
Plate  4-25  taust  be  drilled  in  thee. 

hear  on  the  rocker  ana  surface  which  contacts  the  valve  atta  may  be 
eliminated  by  snoothlng  It  uith  a  hand  file,  but  a  radius  of  10  «  curvature 
taust  be  Maintained. 

Cylinder  head  installation.  Check  the  upper  part  of  the  cylinders,  asking 
aur*  that  there  i*  m  dirt  in  theta,  and  if  necessary’  wipe  the  pistons  and  the 
assembly  surface  of  the  block  and  Mow  thea  off  with  compressed  air.  the  cylinder 
head  gasket  aay  be  installed  on  the  cylinder  block  on  either  aid*. 
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Plate  4-84.  Pressing  an  inserted  Plate  4-85.  Pressing  valve  veat 

vslve  seat  out  of  the  cylinder  head:  into  cylinder  head 

1)  puller  device  hgdy  2)  nut 

3)  washer  4)  screw  with  spreader 

cone  S)  specie!  nut  with  three 

fingers  6)  tension  spring  7)  finger 

spreader  cone  8)  device  finger 

9)  inserted  seat  10)  cylinder  head 


Set  the  head  on  the  pins  on  the  cylinder  block.  Install  the  tappets 
into  their  receptacles  in  the  cylinder  block,  lubricate  thee  with  clean  oil, 
install  the  push  rods,  directing  their  upper  ends  into  the  holes  in  the  head. 
Worn  out  tappets  Must  be  replaced  or  repaired. 

Clearance  between  the  wall  of  the  guiding  tide  and  the  tappet  shaft  *ust 
ba  within  the  lieits  of  0. 008-0. 04$  m. 

k  tappet  which  ia  correctly  selected  according  to  the  dimension  of  it  a 
guiding  hole  in  the  cylinder  block  wust  freely  fall  into  the  hole  under  its 
own  weight,  for  which  the  tappet  wust  bo  lubricated  with  a  thin  layer  of  oil. 
Asteabie  the  shaft,  after  having  taounted  the  . ocker  arms  and  the  spacing 
springs,  and  placing  the  shaft  stand*  as  shewn  in  Plate  4-26,  and  fasten  the 
rocker  arras  with  pins,  inserting  thee  into  the  holes  in  the  end  of  the  shaft. 
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Install  the  shaft  assembly  an  the  cylinder  head,  ‘connecting  the  tappet 
push  rod  ends  with  the  rocker  arms.  Insert  the  holts  with  flat  washers  into 
the  holes  in  the  rocker  am  shaft  stands,  Lid  preliminarily  tighten  them. 

Then,  instell  the  remaining  bolts  with  flat  washers  and,  having  connected  the 
spark  plug  protective  shields  and  drain  gutters,  tighten  the  cylinder  head. 
Torque  moment  on  the  bolts  is  7-9  kg  tutors.  Bolt  tightening  order  is  shown 
in  Plate  4-46.  Bolt  tightness  is  checked  with  a  torque  wrench.  All  the 
Installation  operations  are  repeated  on  the  second  cylinder  head.  The  cylinder 
head  bolts  are  tightened  on  a  cold  engine. 

There  must  he  no  nicks  or  dents  on  the  assembly  surfaces  of  the  intake 
manifold  with  the  heads  and  cylinder  block,  and  if  they  »r#  present,  they 
must  be  smoothed  off  with  a  fine  grained  file  or  scrapmr.  The  surface  must  be 
clean,  smooth,  and  free  from  traces  of  corrosion. 

Warping  of  the  cent act  surfaces  is  checked  with  a  straightedge  gauge  and 
s  set  of  leaf  gauges.  Non-flatims  of  the  surface  is  not  allowed  to  be  greater 
th*n  0.10  mm.  If  surface  non-flatness  exceeds  the  limits  specified,  the 
manifold  should  be  replaced. 

The  manifold  must  alvso  be  checked  for  tightness  under  a  pressure  of 
5-4  kg/ cm2.  Before  checking,  it  is  necessary  to  clean  tar  deposits  from 
passage  9  (see  Plate  4-2?)  and  scale  from  passage  5.  Scale  is  separated  with 
the  solution  used  for  cleaning  the  hollows  in  the  cylinder  block  water  Jacket. 

The  surfaces  of  the  intake  manifold  flanges  must  be  straight.  Maximum 
deviation  must  not  exceed  0.2  mm.  Straightness  is  checked  with  a  straightedge 
gauge  and  leaf  gauge  (Plate  4-86) . 


Plate  4-$6 .  Checking  the  intake  manifold: 
e)  111-150  engine  b>  Ell-151  engine 


I  1  ‘ 

til#  presence  of  smelt  erects  cn  the  interior  portion  of  the  manifold 
5.  '&**  not  necessarily  mean  that  it  io  r trtturi. 

| 

&a&ag  rspir,  the  walls  of  manifold  efcfuld  be  checked,  and  deposits 
Itemed  on  thaw  should  be  cleaned  off,  since  a  significant  amount  of  deposits 
|  noticeably  constricts  the  passage  section  in  thn  oanifold,  decreasing  the 

power  of  the  engine  aad  lowering  its  fuel  econoay.  The  manifold  is  cleaned 
with  a  Mt%\  Sicrapef  or  wire  brush  with  subsequent  washing  in  kerosene  and 
blowing  out  with  compressed  **?. 

Intake  aanifold  installation.  Install  the  oil  trap  an  the  interior  side 
of  the  intake  manifold  on  the  two  pins,  and  fasten  it  with  nuts.  Screw  the 
crankcase  ventilation  valve  assembly  Into  its  receptacle  on  the  extetior  side 
of  the  manifold,  screw  the  sleeve  into  the  cutlet  passage  of  the  manifold,  in¬ 
stall  she  pipe  for  exhaust  of  worked-out  gasa*  on  the  sleeve  aad  fasten  it 
with  nuts*  Par  the  iML-131  engine,  the  rrtnkesse  ventilation  valve  must  be 
in  astsafriy  with  a  shut-off  •?eJve.  Screw  tne  water  temperature  switch  into 
it*  feceptscie.  Then,  lay  the  packing  gaskets  on  the  assembly  surfaces  of 
the  cylinder  block  and  cylinder  heads,  install  the  intake  manifold  on  the 
cylinder  block  studs',  and  fasten  it  with  nuts .  The  torque  semen*  on  the  nuts 
must  be  1. 5-2.0  kg  meters.  The  nuts  should  bo  tightened  evenly  and  sequentially 
(from  the  cancer  to  the  edges} , 

Installation  of  exhaust  manifold#  on  the  ?JI<-130  engine.  Install  the 
exhaust  manifold  with  its  g&skvt  and  fasten  it  on  the  studs  with  nuts  *.;al 
flat  washers.  Repeat  the  same  operation  <m  tha  other  manifold,  torque  moment 
on  the  tms  must  be  within  the  limits  of  4, 0-5.0  kg  asters. 

Si«Bltpeou#ly  with  installation  of  the  left  manifold,  fasten  on  the 
starter  shield*  and  install  the  dipstick  tube,  which  Is  fattened  with  a  nut  oa 
tho  slmtm  in  the  hoi*  between  the  cylinder  heed  aad  the  ranlfoid. 

Sefore  installation  of  the  <hau*«  manifolds  on  the  ZK&-131  engine,  thay 

be  as  sealed.  The  exhaust  manifold  is  ssseabled  on  a  device  ayst 
provide,  powitioning  of  the  exhswst  manifold  flanges  in  a  single  plane,  any 

lot-mtlcn  of  the  ssnnifoid  -Holts-, to  an  accuracy  of  0,25  wot.  the  butt  of 
ts»hst  must  be  located  beneath  the  teasiwn  bolt  on,  the  clamp.  The  clasps 
ere  installed  with  tent-ion  bolts  from  beneath .  the  save  of  the*  bolts  must  be 
to  the  Usage*  fastening  the  manifolds  to  the  cylinder  head, 

Aftev  seu&fclftg  the  gasket  cm.  the  cylinder  head  studs,  install  the  assembled 
exhaust  m&fsICeld  and  fasten  it  with  nuts  mA  flat  wshers ,  ¥&squ*  moseent  e» 
th«f  mtM  me  «*»<m&ied  exhaust  aSanffejd  ,t»  4-5  kg  meters  fa#  the 

'QoAtr  ftggge  mi  S-g.S  kg. -eaters  for  the  sad  fisageu. 


is* t all st-ivss  of  the  es&sust  mesil folds  en.  the  engine,  ch#ck  the 
cls^j  teoit  tights*.  Tmtgg#  m&m.t  must  be  t+4~l'.T  kg  tsefmee-. 


The  exhaust  folds  may  ha  installed  in  isseably  with  the  cylinder 
heads,  after  they  Have  boon  installed  on  the  cylinder  heads . 

TftSQ&ilafclon  of  the  oil  filters.  Install  the  oil  filters  with  their 
gaskets ,  connect  the  drain  passage  and  fasten  the  filter  body  with  bolts  and 
screw  the  oil  pressure  indicator  switch  into  the  filter  body. 

Installation  of  the  oil  filler  pipe  with  the  crankcase  ventilation  filter. 
Install  this  filter  with  fch*  oil  filler  pipe,  having  previously  laid  down  the 
gasket  and  installed  the  fuel  pump  rod,  and  fasten  then  with  bolts  end  washers. 
If  the  engine  has  a  straight  flow  of  hot  water  from  the  cylinder  head  cooling 
jacket  hollow  into  the  puap  hoi low,  install  an  additional  pipe  and  thermostat 
and  connect  its  hose  to  the  water  puap.  Install  the  upper  pipe  and  fasten  it. 

Installation  of  the  water  puap  and  fan.  Install  the  water  poop  with  its 
gasketf  having  previously  seunted  the  drive  belts  of  the  compressor,  the 
hydraulic  power  steering  pump,  and  the  generator  c.i  the  pullay.  Fasten  the 
water  puajp  in  tssaably  with  the  fan  on  the  engine  with  bolts  (o^  the  ZIL-151 
engine,  the  generator  drive  belt  is  also  the  drive  belt  for  the  fan). 

install  the  valve  operation  levers  and  fasten  the®  with  pins . 

/siel  puatp  installation.  Install  the  fuel  puap  on  its  studs  after  instal¬ 
lation  of  its  gasket,  and  fasten  the  pump  with  nuts  and  washers. 

Installation  of  the  carburetor  and  sir  filter.  After  laying  its  gasket, 
install  the  carburetor  on  studs  which  are  screwed  into  the  intake  manifold 
and  fasten  it  with  nuts.  Install  the  tune  pipes  and  fasten  their  ends  on 
nipples  in  the  carburetor  and  centrifugal  switch  with  the  coupling  nuts. 

Connect  the  regulator  vacuus  line  to  the  nipple  on  the  carburetor  {only  on 
the  211-150  engine).  Fasten  the  transfer  flange  on  the  carburetor,  install 
the  air  filter  body  with  its  filtering  etesaent  on  the  carburetor,  and  fasten 
it  with  a  nut,  and  then  install  the  transfer  cover  with  its  sleeve  and  fasten 
it  with  a  wing  nut. 

On  the  ZIL-131  engine,  tho  air  filter  is  installed  on  two  studs  which 
ar@.  screwed  Into  the  intake  manifold.  The  filter  is  connected  to  the  car-' 
bunco?  by  a  rubber  hose. 

Installation  of  the  fine  cleaning  fuel  filter.  Install  tho  filter  in 
assembly  with  its  bracket  on  the  intake  manifold  body  and  fasten  it  with  nuts 
and  washer*.  Connect  the  filter  tubes  to  the  fuel  puap,  sad  fasten  their 
coupling  nuts. 

Installation  of  the  hydraulic  power  steering  pump.  After  fitting  Its 
drive  belt  on  the  pulley,  Install  the  pusgj  in  assembly  with  its  bracket  on 
studs  which  are  screwed  into  the  faee  of  the  cylinder  block,  end  fasten  it 
with  nuts  and  washer*.  Sisultsa?oously,  adjust  the  tension  on  the  drive  belt, 
as  shown  in  the  description  of  the  engine *s  technical  service. 


Compressor  inutallimtlon.  Install  the  compressor  on  studs  which  are 
screwed  into  the  face  of  the  right  cylinder  head,  simultaneously  fitting  its 
drive  belt  on  the  pullisy,  and  then  fasten  thu  compressor  with  nuts  and  waiters. 
Adjust  the  drive  belt  tension  as  shown  in  the  engine's  technical  service. 

Connect  the  compressor  cooling  system  lines  and  fasten  them  on  their 
nipples  with  the  coupling  nuts,  connect  the  compressor  lubrication  system  lines 
and  fasten  their  coupling  nuts. 

Connect  the  compressor  to  the  air  filter  with  the  air  outlet  line  and 
fasten  it. 

Generator  installation.  Install  the  generator  brackets  on  the  body  of 
the  compressor  cover,  and  fasten  them  with  bolts  and  washers.  After  mounting 
its  drive  belt  on  the  pulley,  install  the  generator  on  the  brackets.  Then, 
align  the  holes  in  the  generator  cover  and  brackets,  insert  the  bolts,  and 
fasten  them  with  nuts  and  washers . 

Adjust  the  tension  on  the  drive  belt,  and  fasten  the  generator  tensioning 
arm  with  a  nut  as  shown  in  the  description  of  the  engine's  technical  service. 

Charter  installation.  After  connecting  the  starter  goer  with  the 
toothed  ring  of  the  flywheel,  install  the  starter  in  its  receptacle  in  the 
clutch  housing,  and,  holding  it  by  hand,  tighten  its  bolts. 

Installation  of  the  distributor  drive.  Before  installing  the  distributor 
drive  in  its  receptacle  in  the  cylinder  block,  it  is  necessary  to  lubricate 
the  drive  $«sr  and  shaft  with  engine  oil. 

On  an  installation  which  has  been  disassembled  and  assembled,  the  dis¬ 
tributor  drive  should  be  installed  In  the  following  sequence.  Set  the  number 
l  piston  at  TDC,  as  shown  in  the  description  of  the  engine's  technical  service. 

Position  slot  11  (Plate  4-8?)  of  shaft  12  on  the  drive  In  the  body  so 
that  it  is  parallel  to  mark  14,  which  ts  formed  on  the  top  flange  9  on  tho 
drive  body,  and  its  movement  is  directed  coward  the  distributor  gear  cover. 

In  this  position,  install  the  distributor  drive  assembly  into  Its  receptacle 
in  the  cylinder  block  .  During  thLs,  ensure  that  the  holes  in  the  lower 
flange  6  of  the  drive  body  coincide  with  the  holes  in  the  block  at  the  moment 
of  initial  engagement  of  gaar  13  on  the  drive  and  the  distributor  shaft  gear, 
after  which  slot  U  of  the  distributor  drive  shaft,  set  in  place,  must  bo 
located  parallel  to  the  axis  connecting  the  holes  on  the  upper  flange  9.  In 
this  position,  fasten  the  distributor  drive  body  onto  the  cylinder  block  ? 
with  bolt*  S.  If  the  distributor  drive  does  not  seat  to  its  end  during  in¬ 
stallation  because  of  misalignment  of  the  drive  shaft  top  with  the  oil  pump 
dr*  ,*ing  shaft  slot,  it  is  necessary  to  rotate  the  engine  crankshaft  by  two 
revolutions,  simultaneously  pressing  tightly  on  the  distributor  drive  body. 


Sat  the  engine  crankshaft  with  the  starting  crank  so  that  the  stark  on 
the  crankshaft  pulley  is  located  opposite  the  mark  9  on  the  ignition  setting 
indicator  at  the  end  of  the  second  crankshaft  revolution  (Plato  4-47) . 

Rotation  of  the  crankshaft  by  an  amount  of  a  90*  angle  setting  (oh  the  in¬ 
dicator  mark  9)  allows  setting  of  the  earliest  angle  of  ignition  advance, 
providing  easy  engine  starting. 

Installation  of  the  distributor,  spark  plugs,  and  high  tension  leads. 
Before  installing  the  distributor,  it  is  necessary  to  check,  and  if  necessary 
adjust,  the  clearance  between  the  contact  breaker  points  and  also  align  the 
indicator  arrow  on  the  upper  plate  to  the  zero  nark  on  the  lower  plate  of  the 
octane  corrector. 

Install  the  ignition  distributor  in  assembly  with  the  octane  corrector 
platos  on  flange  9  (see  Plate  4-87)  of  the  drive  body,  so  that  the  vacuum 
regulator  is  directed  tiward  the  aide  of  the  carburetor,  and  the  rotor 
electrode  is  located  opposite  the  pole  for  the  first  cylinder.  In  this 
position,  fasten  the  octane  corrector  plates  with  two  bolt*  10,  thereby  fasten¬ 
ing  the  distributor.  Connect  the  line  to  the  vacuum  regulator  nipple  and 
fasten  it. 

During  installation  of  the  spark  plugs  and  high  tension  leads,  blow  out 
the  depressions  in  the  cylinder  block  for  the  plugs  with  compressed  air,  pull 
the  plugs  from  the  holes,  and  screw  in  the  spark  plugs. 

While  screwing  the  spark  plugs  into  holes  whose  access  is  not  fully  free, 
a  wrench  must  oe  used  to  ease  correct  guidance  of  the  threaded  portion  of  the 
plug.  For  this,  the  spark  plug  is  inserted  in  the  wrench  and  fastened  in  it 
with  a  small  wooden  wedge.  Torque  moment  on  the  spark  plugs  is  3. 2-3. 8  kg 
meters . 

Install  the  high  tension  leads,  connecting  their  ends  to  the  spark  plugs 
and  to  the  holes  In  the  distributor  cap.  On  the  2IL-131  enfv*\ a,  fasten  the 
shielding  hoses  of  the  cpark  plugs. 

Installation  of  the  high  tension  leads  must  be  conducted  tn  correspondence 
with  the  cylinder  firing  order  (l-S-4-2-6-3-7-8) ,  considering  that  the  dis¬ 
tributor  rotor  rotates  in  a  clockwise  direction. 

The  ignition  setting  is  checked  (with  the  storage  battery  connected)  by 
a  small  rotation  of  the  distributor,  causing  a  spark  in  the  number  1  cvilnder. 
The  chocking  order  Is  the  following. 

Loosen  bolt  8  fastening  the  upper  plate  of  the  octane  corrector  to  the 
distributor  body  to  provide  rotation  of  the  latte*  by  hand.  If  rotation  is 
affected  by  the  adjusting  nut  3  of  the  octane  ccmetor,  then  the  bolt  fasten 
nng  the  upper  plate  must  not  be  loosened,  or  else  rotation  of  the  distributor 
body  will  not  occur. 
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Pitt®  4-87,  Installation  of  the  distributor  on  a  ZIL-130 

engine: 

s)  distributor  installed  ort  the  engine  b)  drive  of  distrib¬ 
utor  and  oil  pump  1)  distributor  2)  octane  corrector  lower 
plate  3)  adjusting  nut  4)  octane  corrector  upper  plate 
5,  8,  and  10)  bolts  6)  lower  flange  7)  cylinder  block 
9)  upper  flange  11)  drive  shaft  slot  12)  drive  shaft 
13)  drive  shaft  gear  14)  mark  on  flange 


Switch  on  the  ignition  and  rotate  the  distributor  body  in  a  counter¬ 
clockwise  direction  to  the  position  where  the  contact  breaker  points  begin  to 
open  snd  a  spark  appears  between  the  ends  of  the  central  lead  and  the  enginj 
ground  in  an  air  clearance  of  2-3  nun  for  a  non-iransistorited  Ignition  system, 
and  3-10  taw  for  a  franslstorUsd  ignition  system.  In  this  position,  tightly 
fasten  bolt  3,  fastening  the  upper  plate  of  the  octane  corrector  to  the 
distributer,  thereby  fastening  it  on  the  drive  body.  The  beginning  of  contact 
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point  opening  may  also  be  checked  by  the  lighting  of  •  lamp  connected  to 
the  engine  ground  end  to  the  low  tension  pole  of  the  distributor. 

Installation  of  the  transmission.  Set  the  transmission  on  a  hydraulic 
hoist  cart  444  (see  Plate  4-50,  a)  and  move  it  to  the  engine.  Raise  it  to 
K  the  necessary  height,  connect  it  to  the  clutch  housing,  and  fasten  it  with 

|  bolts,  using  an  angular  socket  wrench  until  the  bolts  refuse  to  turn  further. 

|  Having  finished  assembly,  it  is  necessary  to  conduct  running-in  and  testing 

\  of  the  engine. 


;  Running  the  engine  in 

|  Plate  4-88  shows  a  stand  with  electric  brake  for  running  in  and  testing 

1  a  V-shaped  engine. 

i  During  old  running-in  of  the  engine,  the  electric  motor  works  as  a  motor 

j  and  requires  alternating  electric  current  from  the  network.  During  hot  rolling 

i  of  an  engine  being  tested,  the  electric  motor  works  as  a  generator,  transmitting 

electric  current  into  the  network.  Current  transmission  in  this  process 
!  oasses  through  electric  rheostat  15,  whose  control  is  effected  with  handle  16 

i  cf  the  drive.  The  electric  motor  is  started  and  stopped  with  buttons  17. 

Tie  generator  stator  is  connected  with  a  weighing  mechanism.  Tho  weighing 
mechanism  of  the  electric  motor  is  located  in  the  body  of  the  device  control 
pan  'l  24. 

The  electric  motor  is  connected  with  the  tested  engine  by  a  Cardan  drive 
which  is  covered  by  protective  grating  13.  Control  of  the  carburetor  throttle 
is  efiscted  by  rod  26. 

Before  testing,  the  engine  Is  filled  with  oil  corresponding  to  the 
lubricailon  chart,  and  also  15-20  grams  of  oil  are  poured  into  each  cylinder 
through  v’he  spark  plug  holes.  The  engine  is  installed  on  tho  stand  and 
faatenad  */ith  a  Cardan  shaft  of  the  stand  fastened  to  the  flange  of  the 
transmission,  and  the  engine  connected  to  the  cooling  system  and  the  fuel  system 
(on  gasoline  or  gas).  The  protective  grating  is  installed. 

Engine  running-in  is  conducted  with  tho  transmission  in  hlph  gear.  Ungino 
crankshaft  revolutions  are  increased  by  a  smooth  opening  of  tho  throttle. 

During  the  running-in  process,  tho  engine  is  listened  to,  and  the  absence 
of  extraneous  knocks,  leuks,  localized  overheating,  or  other  deficiencies  Is 
as  sured . 

Running  in  and  tosting  the  V-shuped  engine  after  repair  should  be  con¬ 
ducted  according  to  the  rate  shown  in  Table  4*1. 


!. 

I 

f 
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Plate  4-88,  Stand  for  rolling  and  testing  engines  (ZIL-130 

and  2IL  131) : 

1)  tank  with  cooling  liquid  2)  engine  3)  stand  base  4}  pulley 
protective  screen  5)  cooling  system  shut-off  valve  6)  front 
engine  mount  fastening  nut  7)  liquid  fuel  shut-off  valve 
8)  stand  upright  fastening  nut  9)  gas  fuel  shut-off  valve 
10)  exhaust  pipe  fastening  bolt  11)  stand  upright  12)  rear 
motor  mount  fastening  bolt  13)  Cardan  shaft  protective  grating 
14)  electric  motor  15;  liquid  rheostat  16)  rheostat  control 
handle  17)  electric  motor  control  buttons  18)  scale  dial 
19)  indicator  lamp  2r)  tachometer  21)  oil  thermometer 
22)  water  thermometer  23)  engine  oil  pressure  gauge  24)  panel 
body  25)  transmission  lever  2$)  throttle  control  rod  27)  hand 
brake  lever  28)  clutch  pedal  29)  water  line  shut-off  valve 


After  running  the  engine  in,  it  is  recommended  that  the  hot  oil  be 
drained  and  fresh  oil  be  poured  in. 

An  engino  In  which  defects  requiring  parts  disassembly  are  discovered 
during  the  process  of  testing  is  subjected  to  a  repeated  testing. 
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TABLE  4-1 

Schedule  of  Running  In  Engine 

Number  of  Running-in 

Running-in  Load,  hp  crankshaft  revolu-  time,  minutes 

tions,  rpm 


Cold 

— 

400-600 

15 

Same 

-- 

800-1000 

20 

Hot,  without  load 

-- 

1000-1200 

20 

Same 

-- 

1500-2000 

IS 

Hot,  under  load 

15-20 

1600-2200 

25 

Same 

40-60 

2500-2800 

25 

Installation  of  the  power  unit  in  the  motor  vehicle 

Before  installing  the  engine,  It  is  necessary  to  check  the  fastening  of 
the  motor  mounts  on  the  frame.  If  loosened  rear  motor  mount  fastenings  are 
discovered  during  this,  it  is  necessary  »,o  unpin  the  rear  mount  bolts,  tighten 
the  nuts,  and  re-pin  them.  If  the  front  mount  fastenings  are  loose,  it  is 
necessary  only  to  tighten  the  bolts  and  spring  washers. 

To  install  the  engine  on  the  frame,  it  is  necessary  to  move  it  to  the 
motor  vehicle  on  a  transport  carriage,  mount  the  chain  hooks  of  the  device 
on  the  brackets  for  lifting  the  engine,  raise  the  engine  with  a  hoist  (see 
Plate  4-49 ,  b) ,  and  install  it  on  the  three  mounts  •  the  motor  vehicle  frame. 

Insert  one  bolt  in  each  of  the  rear  motor  mounts  from  the  bottom,  screw 
nuts  onto  the  bolts,  and  tighten  and  pin  them. 

Insert  two  bolts  in  the  holes  in  the  front  motor  mounts,  mount  the 
electric  equipment  "ground"  connector  on  the  right  bolt,  screw  on  nuts  with 
spring  washers,  tighten  them,  and  then  fasten  the  second  end  of  the  connector 
to  the  frame  cross  member. 

Connect  the  reactor  bar  to  the  front  motor  mount  and  fasten  it. 

After  installing  and  fastening  the  engine  in  the  automobile  frame,  It 
is  necessary  to  install  the  transmission  shift  lever  housing  and  fastrn  it 
with  bolts  and  spring  washers.  Connect  the  speedometer  cable  to  the  trans¬ 
mission  and  fasten  it. 
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Connect  the  exhaust  pipe  to  the  flanges  of  the  exhaust  manifold  of  tho 
engine  on  both  sides,  fasten  them  with  bolts  and  nuts,  and  block  them  with 
washers,  bending  the  edges  up  against  flats  of  the  nuts. 

Connect  the  lever  for  hand  drive  of  the  pneumatic  brakes  to  the  hand 
brake  control  lever  and  fasten  it.  Connect  the  brake  valve  rod  to  the  foot 
brake  pedal  lever  and  fasten  it  (for  adjustment  of  brake  linkage,  see  Chapter 
16). 

Connect  the  clutch  rod  to  the  clutch  pedal  lever  and  fasten  it  (for 
adjustment  of  clutch  pedal  free  play,  see  Chapter  6) . 

Connect  the  propeller  shaft.  Install  the  cab  floor  inspection  plate  and 
festen  it  with  bolts. 

Connect  the  carburetor  linkage,  cable  for  the  manual  choke  and  throttle, 
and  fasten  them.  Connect  tho  lines  to  the  fuel  pump  and  compressor  and 
tighten  them. 

Connect  the  hoses  to  the  hydraulic  power  steering  pump  and  tighten  them. 

Install  the  cooling  system  radiator  in  assembly  with  the  oil  radiator 
on  the  front  frame  cross  member,  fasten  the  radiator  with  nuts  on  the  stud, 
and  pin  the  nut.  Install  the  radiator  jacket  and  fasten  it  to  the  fenders 
and  splash  guard  with  bolts,  and  then  connect  the  radiator  louvre  control 
cable.  Connect  the  hoses  (upper  and  lower)  of  the  water  radiator  pipes  and 
fasten  them.  Connect  the  oil  radiator  hoses  and  fasten  them. 

Connect  the  ignition  system  and  lighting  system  leads  and  fasten  them 
on  the  poles  of  the  appliances  and  transfer  panels.  Connect  the  starter  lead 
to  tho  storage  battery  post  and  fasten  it,  and  then  fasten  the  cover  and 
lateral  shield  of  the  storage  battexy. 

On  the  ZIL-131  motor  vehicle,  additionally  connect  tho  drive  control  for 
the  transfer  case  and  winch,  and  connect  the  hydraulic  power  steering  oil 
radiator. 

Close  the  engine  hood,  start  the  engine,  and  check  the  operation  of  all 
assemblies  and  accessories  of  the  engine. 


Parts  dimensions 

Cylinder  sleeves.  The  geometric  dimensions  of  the  sleeves  (Plate  4-89) 
may  bo  measured  without  pressing  them  out  of  the  cylinder  block.  The  cylinder 
sleeves  may  also  he  measured  after  they  are  pressed  out.  The  sleeves  are 
measured  in  two  mutually  perpendicular  directions,  along  the  axis  of  the 
crankshaft  and  perpendicular  to  it,  and  also  in  two  levels  in  height,  at 
distances  of  10 - IS  and  40-50  mm  from  the  top  surface  of  the  cylinder  block. 
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Maximum  allowable  wear  of  the  cylinder  sleeves  is  C.4  mm.  If  wear  in 
this  amount  is  present,  the  sleeve  should  be  pressed  out  of  the  cylinder 
block  and  sent  into  repair  for  regrinding  to  a  repair  dimension  or  to  be 
replaced  by  at  new  one  which  is  released  by  the  factory  as  a  set  with  the 
piston  and  rings. 

Table  4-2  presents  the  dimensions  of  e  sleeve  (nominal  and  three  repair) . 
For  providing  selection  of  a  piston  according  to  the  repair  sleeve,  the 
latter  are  divided  into  six  groups  within  the  limits  of  each  repair  dimension. 
Each  group  is  designated  by  one  or  two  letters.  Corresponding  pistons  are 
designated  by  the  same  letters . 


Plats  4-gO.  Fitting  dissensions  in  6  cylinder  block  for  sleeves, 

inserts,  and  camshaft  bushings: 

1)  cylinder  block  2)  insert  3)  cylinder  sleeve  4)  sleeve  packing 
5)  rear  main  bearing  cover  6)  nest,  for  insert  7)  receptacle  for 

camshaft  bushing 


All  sieaves  of  a  cylinder  block  must  have  a  dimension  within  the  limits 
of  one  repair  dimension.  The  maximum  ovality  or  conicity  of  a  sleeve  is  not 
allowed  to  be  greater  than  0.020  m.  The  working  surface  of  a  slteve  must  be 
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smooth  and  polished,  with  a  surface  roughness  of  no  less  thm  9th  class. 

Cylinder  sleeves  whose  dlaaeters  ere  outside  the  Haiti  of  the  etsxiituut 
repair  distension  by  101.  56  m  are  not  repsirsd. 


TABLE  4 -1  Nominal  and  Repair  Diia- 
snsions  of  Sleeves,  mra 
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Key:  a)  diaension 

b)  Increase 

c)  group 

cl)  sleeve  diameter 


<s)  nominal 

f)  first  repair 

g)  second  repair 

h)  third  repair 


Regrinding  of  sleeves  to  repair  dimensions  in  connection  with  the  thin* 
walled  sleeves  and  the  presence  of  Ni-Resist  fbeat  resistant  iron  alloy)  inserts 
in  thea  presents  significant  technological  difficulties  and  must  he  conducted 
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in  special  shop#  which  have  the  required  equipment  available. 

The  clutch  housing.  The  surface  of  fm  clutch  housing  (see  Plate  4-10) 
sssemblad  with  the  cylinder  block  and  with  the  transmission  housing  stay  not 
deviate  lore  than  0.15  m  from  perfect  flatness. 

The  height  of  the  support  fingers  o*  the  housing  mat  be  within  the 
limits  of  70.00*69.26  m,  Wear  an  the  support  fingers  in  height  is  allowed 
to  64  ws.  The  diameter  of  the  holes  for  the  rear  motor  mount  bolts  must  be 
within  the  limits  of  20.00-30,33  mm.  if  the  holtsa  are  greatly  worn,  they  are 
allowed  to  be  reamed  and  have  bushings  ir*«*ned. 

Holes  for  pressing  in  bushings  for  the  clutch  disengagement  fork  shaft 
are  executed  within  the  limits  of  30.00-30.045  mm.  Bronze  bushings  are 
pressed  into  those  holes  with  an  incoherence  of  0.10  m. 

The  internal  dimension  of  the  bushings  is  25.06-25.13  ma.  The  maximum 
wear  on  the  bushings  is  allowed  within  the  limits  of  up  to  0.7  bus.  Worn  out 
bushings  must  be  pressed  out  and  replaced  with  new  ones  which  are  pressed  in. 

After  pressing  them  in,  both  bushings  must  be  teemed  simultaneously  to 
assure  their  alignment.  Nonalignment  in  the  bushings  is  not  allowed  to  b« 
greater  than  0.025  am,  and  non-parailelness  (in  relation  to  the  surface  lying 
•gainst  the  block)  is  not  allowed  to  be  greater  than  0.1  m»  on  a  length  of 
100  mm. 

For  a  housing  in  the  spare  parts  inventory,  non-parallelness  of  the  face 
surfaces  assembled  with  the  cylinder  block  and  the  transmission  is  not 
allowed  to  be  greater  than  0.0S  »»  on  a  length  of  100  mm.  Oscillation  of  the 
surface  of  the  hole  centering  the  transmission  is  not  allowed  to  be  greater 
than  0.1S  ma,  and  this  is  checked  by  installing  the  housing  on  a  device  with 
locator  holes  on  installing  fingers,  and  simultaneously  resting  the  housing 
on  its  surface,  which  Is  assembled  against  the  cylinder  block  on  the  device  base. 

The  designation  of  the  piston  group  according  to  skirt  diameter  and 
dimension  groups  according  to  wrist  pin  holes  in  the  front  part  of  the  piston 
ere  marked  on  their  heads.  Designations  of  piston  markings  of  nominal  and 
repair  dimensions  arc  shown  in  Plate  4-90. 


Plate  4  90.  Piston  markings  of  nominal 
and  repair  dimensions: 
a)  nominal  dimension  piston  h)  repair 
dimension  piston  1  and  8)  wrist  pin  ases 
2  and  3)  group  designation  according  to 
piston  skirt  diameter  4)  designation  of 
repair  dimension  jjiston  5)  designation  of 
piston  repair  group  6  and  9)  location  of 
OTG  stamp  7  and  10)  designation  of  front 
part  of  piston 
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Piston  directs ioni  ivt  shown  in  Table  4*5.  To  provide  individual 
••taction  of  piston*  according  to  cylinders,  each  of  the  presented  distensions 
is  divided  into  distensions!  groups  into  which  the  pistons  go  according  to 
shirt  ditjs«t*r,  with  increments  of  0.01  m.  Piston  skirt  conlcity  must  be 
within  the  Units  of  0.035-0  .GSO  Mat.  Thu  diffarence  between  the  sutxlttus  and 
Miniaeut  diameters  of  the  skirt  is  0.S2  res.  The  piston  skirt  turfsce  m*t  be 
sstoothly  polished,  without  dents  or  nicks,  and  must  have  s  surface  roughness 
of  no  less  than  8th  class.  The  pistons  are  Manufactured  according  to  weight 
to  an  accuracy  of  *2  grams,  and  therefore  they  are  not  selected  and  narked 
according  to  weight. 


TABLE  4-5  Piston  Distensions,  mb 


Key:  a)  d liens  Ion 

b)  diameter  increese 

c)  group 

d)  dimension*  (in  »  plane  perpendicular  to 
the  wrist  pin  axis) 

e)  nominal 

f)  first  repair 

g)  second  repair 

h)  third  repair 
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TAILB  4-4  Holts  for  Piston 
Wrist  Pins,  mm 


WWMr 


Key:  a)  nominal  divers  ion 

b)  dimension  group 

c)  narking  collar 

d)  blue 
«)  red 

f)  «hito 

g)  black 


To  ease  individual  selection  of  piston  wrist  pins,  the  pistons  are 
divided  according  t0  diaaatar  of  their  wrist  pin  holes  into  the  four  dtw»r.slon«l 
groups  shown  in  Tabic  4-i,  Marking  of  the  diMeasionnl  group  according  to 
dianeter  of  the  wrist  pin  holes  is  done  by  putting  paint  on  the  wrist  pin  boss, 
Ovality  or  contcity  of  the  wrist  pin  holes  in  the  piston  1  *  not  allowed  to  be 
greater  than  0.002S  s». 

Piston  wrls*  pin  diaensions  are  presented  In  Table  4-$.  Roughness  of  the 
wrist  pin  surface  must  be  no  lower  than  I  Ob  el***.  'Surface  hardness*  of  the 
wrist  pin  1*  HPf  58-b$.  Depth  of  the  hardened  lay^r  is  l  .0-1 .4  m, 

fhe  wrist  pins  ere  fitted  into  the  piston  bosses  with  *n  interference  of 
O.O02S-0.QO7S  m. 

Piston  wrist  eir.  stop  ring*  wust  fit  into  their  grooves  In  the  piston  with 
sense  interference  sod  Rust  not  rotate  in  the*  hv  hand,  Sts:.gs  which  hove  lost 
their  elasticity  are  replaced.  Di*smslc«s  of  step  ring*  are  shown  Sn  Plat  4 - i 3 . 

Allowable  Roncyllndricallty  of  a  wrist  pin  «m  no*  be  greater  than 
0.002$  m. 


repair  distwhsiwfts  fk?  compression 


Compression  and  oil  ring*.  Stendhal 

and  oil  ring*  along  their  dtistere  ,  including  those  of  the  circlet 

disk  of  s  composite  oil  rfns,  sr*  f^rnted  ir«  Table  4-e .  Clearances  in  the 
ring  ->«ck  and  the  and  ?b,s  pistea  jjr>'N>v#*  ire  presented  ’.ft  feM*  4< 

Piston;  ring  hardness  i*  H$8  sM[*l&b. 


dial  - 


:vS.-i>-.«^  -r*  lV» 


%J 


$Qt  <&mw nitftee  In  operation  md  vtpnlt,  the  factory  produce#  a  set  sf 
piston  Hap  f&r  'sae  enigma*,  which  way  c**tsi»i  of  either  -cast  iron  or  co*~ 
posit*  oil  tings,  Each  set  of  piston  rings  for  an  engine  has  »  ouahir  i»sip«4 
to  its  iM<4C%10l-A;  £br  those  with  test  itm  oil  ri*gs;  tad  iiO-lOCUiPi  for-' ' 
thcae  with  coalite  tdi  rings. 

The  connecting  red.  During  repair  of  the  connecting  rod  «aaU  md  {am 
Plate  4-lSlj,.  for  the  hushing  and  for  the  wrist  pin  post  correspond 

to  tkv  dkMxmiQM  shown  in  Tsfeie  4-8. 

Per  selection  of  piston  wrist  pin-connecting  red  pairs,  the  hoist  in  the 
conn  -cting  tvd  ssnll  end  (along  the  bushing)  are  divided  into  diswasional 
$$£$#  every  0.0QT5  am. 

ThBlE  4*S  ptaton  Wrist  Pin  JDIsensign* »  «a 
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g)  second  repair 
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Table  Piston  Ring  l)i««nsions(  «* 

Ray 


*>  dimension 
h)  increase 

c)  extarier  ring 
di***ter 

d)  noeinal 


«)  first  repair 

f]  second  repair 

g)  third  repair 
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Th«  crankshaft.  Crankshaft  journal  dissensions  are  presented  in 
Tafcle  4-9.  The  factory  Is  preparing  a  transfer  to  the  use  of  inserts  Manu¬ 
factured  of  steel -tluMinu*  bands.  In  the  transfer  to  the  new  band,  ruin 
bearing  journals  will  be  decreased  by  0,5  an.  The  dioneter  of  the  connecting 
rod  journals  will  not  be  changed.  Longevity  of  the  aluminum  inserts  is 
almost  twice  as  high  as  that  of  the  triKetallic  ones.  Shaft  journal  diameter 
is  Measured  with  a  SO- 100  meter  micrometer.  Shaft  journals  should  be  measured 
on  no  fewer  than  two  respectively  perpendicular  places,  end  on  two  belts  along 
the  length  of  the  journal. 

Non-cylindricality  in  the  journals  of  a  new  shaft  or  of  a  shaft  which  has 
undergone  regrinding  must  not  exceed  0.01  am. 

Main  and  connecting  rot'  journal  surface  smoothness  is  assured  by  grinding 
and  subsequent  polishing  and  must  not  be  lower  than  9th  class. 

Crankshaft  connecting  rod  journal  length  is  50.00-58.12  ma;  main  journal 
length  is:  32.075-52.160  m  for  the  first  Journal,  31.00-S1.17  m  for  the 
second,  third,  and  fourth  journals,  and  45.00-45.17  mm  for  the  fifth  journal. 

The  radii  of  the  connecting  rod  and  main  journal  fillets  are  1. 0-2.0  ma. 
Tlte  axes  of  the  connecting  rod  journals  must  be  parallel  to  the  axes  of  the 
main  journals,  with  non-parallelness  not  exceeding  0,01  m. 

fftm-cyl indr leal ity  of  worn  shaft  journals  is  not  allowed  to  be  greater 
than  0.0S  mm  for  connecting  rod  journals,  and  0.07  tar.  for  main  journals.  If 
the  shaft  journals  arc  worn  more  than  the  allowable  limits,  the  shaft  Is  sub¬ 
jected  to  rogrinding  to  repair  dissensions. 

Journal  diameter  beneath  the  small  timing  gear  and  beneath  the  crankshaft 
pulley  is  45.S50-4S.975  am.  The  internal  diameter  of  the  gear  hole  is  46.000- 
46.027  am. 

Oscillation  of  the  journal  beneath  the  gear  must  not  exceed  0.03  ma  on 
a  length  of  SO  mm. 

Facial  wobbling  of  the  small  tiding  gear  installed  on  a  mandrel  must  be 
no  greater  than  0.04  ma;  measured  on  the  side  where  the  gear  fits  against  the 
face  of  the  sain  bearing. 

Keyway  width  Is  6.015-6.065  ma.  Keyway  repair  by  milling  Is  allowed  to  a 
repair  dimension  of  6.445-6.490  m». 

Facial  wobble  of  the  shaft  flange  on  Much  the  flywheel  Is  installed 
Must  not  exceed  0.05  m.  Thickness  of  the  flange  is  11.57-12.2  mm.  The 
diameter  of  the  holes  for  the  flywheel  fastening  bolts  is  14.000  14.035  nan. 
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Bearing  inserts,  insert  dimensions  are  presented  in  Table  4-10. 

Bearing  inserts  which  ere  decreased  by  0.05  ns  ere  used  without  regrinding 
the  shaft  journal.  Markings  of  repair  distension  inserts  (0.05;  0.50;  0.60; 
1.00;  1.25;  1.50;  2.00)  are  placed  on  the  steel  surface  of  the  insert.  Nom¬ 
inal  distension  inserts  have  no  markings. 

Camshaft  bearing  journals.  The  diameter  of  the  bearing  journals  on  the 
camshaft,  and  also  the  amount  of  their  allowable  wear  and  journal  repair 
dimensions  are  presented  in  Table  4-11. 

Repair  dimensions  of  the  support  flange  (see  Plato  4-55)  of  the  camshaft 
are  given  in  Table  4-12. 


Table  4-9.  Crankshaft  journal  dimensions,  mm 

Key:  a)  dimension  e)  connecting  rod 

b)  diameter  decrease  f)  nominal 

c)  crankshaft  journal  g)  first  repair 

dimensions 

d)  main 

*  Dimensions  are  given  for  inserts  manufactured 
of  trimetallic  banns. 


The  camshaft  bearings  are  bored  into  the  cylinder  block  parallel  to  the 
crankshaft  bearings  with  a  distance  of  150.191-130.241  mm  between  the  axes  of 
these  bearings  (see  Plate  4-89). 

Diameters  of  the  holes  in  the  block  for  the  camshaft  b»^hings  are  55.5- 
S5.S3  mm  for  the  four  front  bearings  and  49.5-49.53  mm  for  the  rear  bearing. 

The  camshaft  bushings  are  thin-walled,  stamped  of  a  bimetallic  band,  end 
pressed  into  their  receptacles  with  an  interference  of  0.120-0.210  mm.  Dimen¬ 
sions  of  the  camshaft  bushings  are  given  in  Table  4-13. 
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Table  4-10.  Distensions  of  main  and 
connecting  rod  inserts,  am 

fc*jy:  ft)  dimension 

b)  dimension  decrease 

c)  main  bearing  insert 
dimensions 

d)  connecting  rod  bearing 
insert  dimensions 

e)  band  thickness 

f)  overall  insert  thickness 

g)  nominal 

h)  first  repair 

*  Dimensions  are  given  for  inserts 
manufactured  of  trimetallic  bands. 


Allowable  non-alignment  of  the  interior  diameters  of  bushings  which  are 
pressed  in  and  fitted  according  to  the  diameter  of  the  shaft  journal  must  not 
exceed  0.03  mm.  Allowable  wear  of  camshaft  bushings  is  no  greater  than  0.05  mm. 
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Table  4-11,  Diameters  of  camshaft 
bearing  journals,  mm 

Kay:  a)  dimension 

b)  diameter  decrease 

c)  journal  dimensions 

d)  nominal  or  repair 

e)  allowable  without  repair 

f)  nominal 

g)  first  repair 

h)  second  repair 

i)  third  repair 

j)  fourth  repair 


ft 

l  ^ 

k«  4m»u  Cl 

“la" 

Ml  guw 

fjlOKWUVny# 

(WMnneiS 

•  a 

*.k 

j||| 

4, M3  i 

},3M 

1,(53 

i,9ii 

Table  4-12.  Support  flange  repair 
dimensions,  am 

Key:  a)  dimension 

b)  flange  thickness  decrease 

c)  flange  thickness  dimensions 

d)  initial 

e)  allowable  without  repair 

f)  nominal  g)  fi  rst  repair 


Camshaft  gear*.  The  internal  diiiater  of  the  small  timing  gear  (see 
Plate  4-21)  is  46*000^46 .027  mm.  The  width  of  the  keyway  is  6«015»6.Q65  m. 
Facial  wobble  of  the  small  timing  gear  hub  on  the  side  lying  against  the  face 
of  the  sain  Journal  is  not  allowed  to  be  greater  than  0.04  am  relative  to  the 
fitting  hole  on  the  gear.  Wobble  is  checked  with  an  indicator.  The  internal 
diameter  of  the  camshaft  gear  is  SO. 000-50. 023  mm.  The  width  of  the  keyway 
is  6.01S-6.G6S  mm.  If  the  keyway  is  worn,  a  new  one  may  be  cut  at  an  angle 
of  SO*  from  the  old  one.  The  limiting  width  of  the  gear  keyway  allowable  with¬ 
out  repair  is  no  greater  than  6.1  net).  If  the  gear  keyway  is  moved,  the  mark 
on  the  gear  must  also  be  moved.  Facial  wobble  on  the  large  timing  gear  on  the 
side  lying  against  the  support  flange  is  not  allowed  to  be  greater  than  0.04  m. 
Wobble  on  the  remaining  surfaces  is  no  greater  than  0.15  ma.  Wobble  is  checked 
with  an  indicator  (see  Plate  3-86).  The  valve  guides  are  cast  iron.  The 
diameter  of  the  holes  in  the  cylinder  head  for  the  valve  guides  is  19. 00- 
19.033  mm.  The  valve  guides  are  pressed  in  with  an  interference  of  0.014- 
0.065  mm.  The  internal  diameter  of  the  guides  is  presented  in  Table  4-14. 

The  valve  springs  are  manufactured  of  5.0  mm  diameter  wire.  The  total 
number  of  coils  is  6  3/4  t  1/S,  of  which  4  3/4  are  working  coils. 

The  exterior  diameter  of  the  coil  is  39.S-40.0  m. 

The  height  of  the  spring  is  58  mm  in  a  free  condition,  48.25  un  under  a 
load  of  26.8-30.8  kg,  38  mm  under  a  load  of  60-68  kg,  and  no  more  than  32.5  mm 
with  the  coils  compressed  together.  After  the  spring  is  freed  from  load,  it 
must  not  have  any  residual  deformation.  Springs  which  do  not  respond  to  these 
requirements  are  discarded. 

Spring  height  and  elasticity  are  checked  on  an  instrument  (see  Plats  3-105). 
The  amount  of  load  on  a  spring  is  set  according  to  a  manometer. 

Dimensions  of  the  receptacles  in  the  cylinder  head  for  inserted  seats,  and 
dimensions  of  the  valve  seats  are  presented  in  Table  4-1S. 

Tappet  holes.  The  diameters  of  holes  are  divided  into  two  dimensional 
groups;  25.011-25.000  and  25.023-35.011  mm.  The  designation  of  the  groups  is 
marked  on  the  bosses  on  the  cylinder  block  in  line  with  the  holes. 

If  wear  (ovality  or  conicity)  appears  in  the  tappet  guide  holes,  it  is 
recommended  that  their  geometry  be  corrected  using  a  reamer,  bringing  them  to 
the  repair  dimensions  presented  in  Table  4-16. 

Tappets.  Nominal  and  repair  dimensions  of  tappets  are  presented  in 
Table  4-17.  Non-cylindricalitv  in  tappets  is  not  allowed  to  he  greater  than 
0.007  ran. 
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Wear  on  the  spherical  surface  of  a  tappet  aust  no:  sxcaed  0.10  m,  and 
weav  on  the  tappet  cuff  In  diaaeter  aust  be  no  greater  than  0.04  m. 

the  rocker  ena  spacing  spring  (see  Plata  4-26)  Is  wound  of  2.5  mm  diameter 
wire.  The  full  nusber  of  coi*s  Is  9  i  1/4,  of  which  7  are  working  coila.  The 
internal  diaaeter  of  the  spring  is  23.0-23. S2  on. 

The  height  of  the  spacing  spring  must  be  69  mm  in  a  free  condition  and 
36  mm  under  a  losd  of  10-12  k %.  After  freeing  the  spring  from  the  load,  it 
aust  not  have  any'  residual  deformation.  Springs  with  residual  deformation 
are  replaced. 
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Table  4-13.  Camshaft  bushing  dimensions, 
an 

Key:  a)  dimension 

b)  diameter  increase 
J)  internal  bushing  diameter 

d)  nominal 

e)  first  repair 

f)  second  repair 

g)  third  repair 
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Table  4-14.  Internal  diameter  of  "alve 
glides ,  m 

Key:  a)  dimension  c)  morainal 

b)  internal  diaaeter  d)  repair  (+0.25) 
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Table  4-15.  Dimensions  of  inserted  valve  seats 
and  receptacles  in  the  cylinder  heads  for  pressing 
them  in,  atm 


Key:  a)  parameters 

b)  dimension 

c)  receptacle  in 
cylinder  head  for 
valve  seat 

d)  nominal  diameter 
intake  valve 

e)  repair  diameter 
intake  valve  (+0.3) 

f)  nominal  diameter 
exhaust  valve 

g)  repair  diameter 
exhaust  valve  (+0.3) 

h)  receptacle  depth 

i)  valve  seats 

j)  for  exhaust  valve: 


k)  exterior  nominal 
diameter 

l)  exterior  repair 
diameter  (+0.3) 

m)  working  face  width 

n)  working  face  angle 

0)  for  exhaust  valve: 

p)  nominal  exterior 
diameter 

q)  repair  exterior 
diameter  (+0.3) 

r)  working  face  width 

s)  working  face  angle 

t)  valve  seat  height 
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TABLE  4-16  Dimensions  of  Tappet  Holes, 


Key:  a)  dimension 

b)  dimension  increase 

c)  repair  dimension 

d)  allowable  without  reniir 

e)  nominal 

f)  first  repair 

g)  second  repair 


table  4-1?  Dimension*  of  Tappets,  m 
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Key:  «)  dimension 

b)  tappet  diameter  increase 

c)  dimension  value 

d)  nominal  or  repair 

e)  allowable  without  repair 

f)  nominal 

g)  first  repair 

h)  second  repair 
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The  oil  pump.  The  spring  in  the  reduction  gear  of  the  oil  pu«p  upper 
section  Bust  have  the  following  dimensions :  62,0-65.2  mm  in  a  free  con¬ 
dition,  end  SO  ma  under  a  load  of  6,10-7. SO  kg.  The  diameter  of  the  wire  is 
1.74-1.80  m  (65  G  steel).  A  spring  with  residual  deformation  should  be 
replaced. 

The  spring  of  the  by-pass  valve  of  the  lower  section  of  the  pump  must 
have  the  dimensions  of:  length  in  a  free  condition,  55  ami,  and  length  under 
a  load  of  1. 7-2.1  kg,  22  mm. 

The  diameter  of  the  hole  in  the  body  (Plate  4-91)  of  the  oil  pump  for 

the  driving  shaft  of  the  pump  must  be  within  the  limits  of  if  ,,03-15.06  mm. 

If  th#  Hole  diameter  is  increased  to  15.10  mm  and  more,  the  body  must  be  ex¬ 
changed  the  h©!e  repaired.  Depth  of  the  cavity  for  the  gear  is  37,950- 
38.000  m,  and  if  this  depth  is  increased  to  38.1  m,  the  body  is  subjected 
to  replacement  or  repair.  The  diameter  of  the  cavity  for  the  gear  in  the 
body  and  tho  cover  must  be  42.225-42,275  mm,  and  if  this  diameter  is  increased 
to  42.4  ami,  the  body  or  the  lower  cover  is  replaced  or  repaired. 

The  nominal  dimension  of  the  hale  for  the  driven  gear  shaft  in  the  body 
and  in  the  lower  cover  of  the  pump  wast  be  within  the  limits  of  15.030-15.060  mm. 
If  this  hole  diameter  is  increased  to  15.16  mm,  the  body  and  lower  section  are 
discarded. 

Depth  of  tho  hole  for  the  gear  in  the  lower  section  of  the  pump  must  be 

16.96S-17.000  mm,  end  if  this  depth  is  increased  to  17.1  on,  the  cover  must 

be  replaced  or  repaired. 

Diameter  of  the  drive  shaft  1  (Plate  4-92)  of  the  oil  pump  must  be  14.982- 
15.000  am.  If  this  shaft  diameter  is  increased  to  14.960  m  and  smaller,  It 
should  be  replaced,  Shaft  curvature  is  not  allowed  to  be  greater  than  9.025  wa. 

Width  of  the  keyway  in  the  shaft  must  be  within  the  limits  of  2.950- 
2.900  mm.  Keyway  width  is  allowed  to  increase  ,o  a  dimension  of  3.040  m  with¬ 
out  being  repaired,  with  a  corresponding  increase  in  key  site. 

The  nominal  dimension  of  the  shaft  (Plate  4-93)  of  the  drive  gear  must 
b«  within  tho  limits  of  15.070-15.062  mm.  If  the  shaft  is  worn  equally,  the 
diameter  is  a! low  ml  to  be  decreased  to  15.042  mm.  One-sided  wear  e i  a  shaft 
is  not  allowed.  A  worn  cut  shaft  should  bo  pressed  out  and  replaced  with  a 
new  one.  The  nominal  dimension  of  the  holes  in  the  driven  gsar  for  their  shafts 
must  be  within  the  limits  of  15.100-1S.127  mm.  If  this  gear  hole  dimension 
Is  increased  to  a  diameter  of  15.170  mm  and  more,  the  gear  should  be  replaced 
or  repaired  by  install in®  a  bushing. 

The  nominal  exterior  diameter  of  the  drive  gears  2  and  3  (see  Plate  4-92) 
of  the  lower  and  upper  sections  ef  the  pump  is  equal  to  42. 100-42 ,125  mm,  and 
if  the  diameter  la  decreased  to  42.0  ms,  the  gear  should  be  discarded. 
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Tooth"  length  on  the  drivo  and  driven  gears  of  the  upper  section  of  the 
pump  is  e^ual  to  .17,975-38.000  am,  md  with  «  decrease  in  this  tooth  length 
to  37.8  mt  the  gears  are  discarded. 

Tseth  length  of  the  drive  and  driven  gears  of  the  puwp  lower  section  is 
16.975-17.000  m,  and  if  this  tooth  length  is  decreased  to  16.9  on,  the  gear 
is  discarded . 

the  assesMy  surface  of  the  intermediate  pusp  cover  (Plate  1-34) ,  which 
is  assembled  against  the  faces  of  the  gears,  must  be  parallel  end  flat.  .  Non- 
parallelncss  is  allowed  to  be- 0.03  m  on  a  length  of  50  bsss.  Non-flatness  of 
the  cover  surface  or  wear  on  it  is  allowed  to  be  no  greater  than  0.04  sa. 

The  surface  of  -the  lower  pump  covtr  (see  Plate  4-91}  which  touches  against 
the  faces  of  the  gears  must  be  flat.  Nch-flatness  of  the  cover  surfere  of  . 
wear  is  not  allowed  to  be  greater  than  ).04  m,  and  sion-paralieMeas  is  allowed 
to  be  0.08  mm  on  e  length  of  100  ma. 
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Plate  4-91.  Oil  pump  body  with  cover 


The  partial  flow  filter  for  centrifugal  oil  cleaning.  The  nominal 
diameter  of  the  shaft  bushing  hole  (Plate  4-95,  a)  oust  be  10.SOO-1O.527  mm 
for  the  upper  section  and  15.09S-i5.lftQ  am  for  the  tower  action. 

The  nominal  diameter  of  the  shaft  assembled  with  the  bushings  Is  10.445- 
10.470  mm  for  the  upper  section  and  15.040-15.065  am  for  the  lower  section. 
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Piute  4-32.  Oil  ptuEp  drive  shift  with  gears; 

1)  sheft  ,1)  lower  section  drive  gear  X j  upper 
section  drive  gear 


the  by-pis*  velve  spring  hes  li  coil*.  The  length  of  the  spring  in  e 
free  condition  is  62  m,  end  un<hsr  a  load  of  0. 3-1.1  kg,  it  1#  44  ■».  Spring 
di&iwtti*  is  U,5  m*  the  spring  Materiel  l»  “V"  hardness  spring  wire  of  group 
l,  1,0  m  in  dinner  (G3£T  $04*«49}. 

The  full  flow  centrifugal  oil  cleaning  filter.  flare  4-9$,  b,  show#  the 
body  end  shaft  of  the  filter  and  their  beste  dimensions.  The  nosinal  dimension 
of  the  shift  bushing  hole  i*  14.000-14,027  *s  for  the  upper  bushing  tutd 
n.dOO-i? .055  m  for  the  lower  bushing.  The  mwtifisl  die&ster  of  the  shift 
etf«abl$4  with  the  bushings  is  15.3S5-iJ.3T0  m  ea  the  upper  journal  and 
16, $4$*}$..  970  m  on  the  lower  journal. 

The  Witter  pu*p,  In  the  water  pussp,  the  nosslnel  ii! tension  ©f  the  hoi#  for 
the  fwh't  .bearing  it  61 .$£9-62,633  m,  + fid  for  the  rear  beering,  it  is  46.^32* 
47,018  a*.  If  the  front  hole  diameter  It  increased  to  s&re  than  62.04  mm,  end 
the  mr  atw  is  greater  then  47.042  as,  tW  hearing  bo#  must  be  roplecvd. 

The  aaeUiei  diMsnsion  of  the  hole  for  the  fin  pulley  hub  hearing  i*  59.980- 
43.007  sm.  "f  tM*  disaster  is  increased  to  40,027  **,  she  pulley  sust  be 
replaced . 
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Plato  4-?3.  Oil  pu*f>  shaft  with  driven  gears: 

1}  ujppev  section  driven  gear  2)  lower  section  driven  gaer 
3)  lower  section  driven  gear  shaft  4)  upper  section  driven 

gear  shaft 
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Place  4*84 .  OU.  pu*\>  i-  eroedlate 


The  geossatsic  diasuaions  of  the  water  puap  '“tearing  body  ere  shown  in 
Plate  4-S6. 

Diasnsions  of  the  pnap  ispelior  body  ere  shown  in  Plate  4-97.  Mon- 
fistims  of  the  flange  surface  assestoiad  against  the  bearing  body  is  not  allowed 
to  be  greater  than  0.1  m.  The  plane  lying  against  the  cylinder  block  scat 
be  parallel  to  the  flange  surface  connected  with  the  bearing  bciy,  Noa-paral- 
l#!a#*s  of  these  planes  is  not  si lowed  to  be  greater  than  0,2  m.  If  non- 
p&r*tIi@J.a*ss  and  non- flatness  are  greater  than  these,  the  puap  body  suit  be 
replaced. 


Piste  4-95.  Oil  filter  body  and  shaft; 

a)  partial  flow 

b)  full  flow 


The  water  pu»p  shaft  fro®  a  ZTL-13C  engine  (Plate  4-98)  htis  a  diasieter 
of  16,588-17, 000  a».  The  water  pomp  shaft  of  a  ZIL-LII  engine  differs  from 
the  prsp  shaft  of  a  2XL-130  engine  in  the  position  of  its  keyway.  If  the 
shaft  is  worn  to  a  diameter  of  less  than  16,97ft  mra,  it  must  be  replaced  with 
«  new  one.  Shaft  curvature  is  net  allowed  to  be  greater  chan  0.03  mm.  The 
width  of  the  krywsy  must  be  .1,945-4,045  asm,  and  if  the  kevway  is  worn  to  a 
dimension  of  greater  thar.  4,0a  ms,  the  shaft  must  be  replaced, 
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Plate  i~96.  Water  puwp  boay  ot*  the; 

a)  ^IL-130  engine 

b)  ZIL-131  engine 
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Plate  4-98.  Water  pump  shaft  with  impeller  of  the  ZIl-130: 
1}  band  2)  toxtolite  packing  washer  3)  collar  4)  impeller 


Chapter  5.  The  Engine  Fuel  :>ystem 


Arrangement 

The  schematic  of  operation  of  the  fuel  s"3cems  of  all  ZIL  engines  are 
principally  identical  (Pl»t~  f-i,  5-2,  5-3).  Fuel  tanks  are  welded  and 
stamped  of  lead  treated  shoi't.  Fuel  feed  from  the  tanks  is  forced  by  a 
diaphragm  type  fuel  pump.  All  carburetors  are  vertical,  downdraft,  with  one 
or  two  throats.  The  air  filters  are  of  the  oil-inertia  type.  AM  engines 
are  equipped  with  crankshaft  revolution  speed  governors. 

For  information  on  the  intake  and  exhaust  manifolds  of  in-line  engines, 
see  Chapter  3,  and  for  information  on  V-shaped  engines,  see  Chapter  4. 

During  disassembly ,  all  small  parts  of  the  assemblies  should  be  collected 
In  special  boxes  or  in  boxes  which  have  compartments  in  them..  Calibrated 
holes  (jets  and  valves)  of  the  carburetors  and  pumps  must  not  be  cleaned  with 
metal  rods,  since  this  operation  may  change  the  dimensions  of  the  holes, 
leading  to  their  unusalillty. 

Fuel  tanks.  Depending  on  the  purpose  of  the  motor  vehicle  on  which  the 
fuel  tanks  are  mounted,  they  vary  in  volume.  Table  5-1  shows  the  volume  and 
number  of  tanks . 

Fuel  pumps.  Diaphragm  fuel  f pumps  of  the  following  types  are  Installed 
on  ZIL  engines:  on  the  ZIL-157K  ongivie,  B-9B  (Plate  5-4)  or  B-108;  on  the 
ZIL-130  engine,  8-9  (Plate  S-S)  or  B-10;  on  the  ZIl-131,  8-10  (Plate  5-6). 
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Characteristics  of  the  fuel  pumps  are  presented  in  Table  5-2, 


The  B-10B  fuel  pump  differs  from  the  B-10  pump  only  by  its  plunger  arm. 
The  pressure  of  ell  pumps  at  sere  feed  is  no  greater  than  0,296  kg/ cm2. 

The  efficiency  of  a  fuel  pump  is  determined  by  it3  productivity  (liters 
per  hour)  and  nuitiaua  pressure  (mm  in  a  column  of  mercury  or  kg/cm2),  which 
•re  determined  on  special  installations  or  directly  on  the  engine.  The  listed 
parameters  on  installations  are  usually  measured  at  1300-1400  crankshaft  rpm 
of  the  engine  activating  the  fuel  pump,  with  the  fuel  sucking  and  pumping 
height  of  0.5  mm,  fuel  lines  with  an  interior  diameter  of  6  mm,  and  zero  fuel 
feed  into  the  carburetor  float  chamber. 
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Table  5-1.  Number  and  volume 
of  fuel  tanks  installed  on 
motor  vehicles 

Key:  a)  motor  vehicle 

b)  number  of  tanks 

c)  tank  volume,  liters 
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Table  5-2.  Pump  characteristics 

Key:  a)  pump  type 

b;  characteristics 
c)  productivity  at  1300-1400 
crankshaft  rym,  liters/hr 
d;  pump  with  two  inlet  valves 

e)  same 

f)  pump  with  three  inlet  and 
three  outlet  valvos 


Varying  (nonuniforni)  quantities  of  fuel  in  volume  are  automatically  fed 
by  the  fuel  pump  for  various  working  rates  of  the  engine  depending  on  its 
fuel  consumption.  This  takes  place  in  the  following  manner. 

A  change  in  fuel  consumption  causes  a  variation  in  its  level  in  the  car¬ 
buretor  float  chamber,  consequently  changing  che  blocking  force  of  the  fuel 
feed  needle  valve.  Therefore,  a  fuel  back  pressure  which  has  a  changing  value 
is  created  in  the  fuel  line  connecting  the  fuel  pump  to  the  carburetor.  The 
less  the  needle  valve  Is  open,  L.©.,  the  less  fuel  the  engine  is  consuming, 


Plate  5-1.  Fuel  system  layout  of  ZIL-157K  engine: 

1)  auxiliary  tank  2}  fuel  level  sending  switch  3)  fuel  filler 
cap  4)  filler  neck  5)  fuel  valve  6)  fuel  level  indicator 


the  greater  is  the  amonnt  of  this  back  pressure,  as  the  result  of  this 
back  pressure,  the  pump  diaphragm  does  not  move  upward  by  a  full  stroke,  but 
onlv  partially,  depending  on  fuel  expenditure  at  the  given  moment  of  the 
enfcine's  operation.  When  fuel  in  the  carburetor  float  chamber  reaches  a  set 
level  (in  correspondence  with  adjustment  of  the  float)  the  needle  valve  closes, 
back  pressure  reaches  its  maximum  value,  and  the  pump  stops  feeding  fuel,  lilts 
phenomenon  is  called  the  zero  fuel  feed,  during  which  pump  pressure  is 
measured  with  ■  manometer  installed  on  the  outlet  line  (on  the  transfer)  of 
the  pump. 

Carburotors .  Downdraft  carburetors  with  constant  suction  diffusers  and 
balanced  float  chambers  are  installed  on  the  Z.TL  trucks.  The  necessary  com¬ 
position  of  the  mixture  in  the  carburetors  is  attained  as  the  result  of  pneu¬ 
matic  restriction  of  the  fuel  lead  and  the  use  of  two  economizer  valvos  (with 
mechanical  and  pneumatic  drives) . 
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Plate  5-4.  B-9B  fuel  pump: 

1)  cover  2)  screen  filter  3)  inlet  valve  4)  head 
5)  diaphragm'  6)  rocker  arm  7)  rocker  arm  spring 
S)  handle  for  manual  fuel  pumping  9)  support  washer 
10)  rod  11)  diaphragm  rod  spi’ing  12)  body  13)  outlet 
valve  14)  gasket  13)  fitting  for  fuel  outlet  16)  fit 
ting  for  fuel  inlet  17)  control  hole  plug 


Plate  5-8.  Layout  of  K-84M  carburetor 
1)  cover  2)  float  cha abet  needle  valve  5)  screened  filter 
4}  filter  plug  5)  blt*nclhi?pllsi|e  6)  air  chamber  7)  accel¬ 
erator  pump  spray  nozzle  8)  choke  plate  9)  air  valve  10)  float 
chamber  body  11)  small  diffuser  12)  circular  gap  13)  air  Jet 
14)  high  speed  jet  15  ard  25)  holes  16)  idle  jet  17  and  21)  rods 
18,  28,  44,  and  50)  sprl  igs  19  and  52)  pistons  20)  bar  22)  inlet 
vlave  23  and  36)  gaskets  24)  plunger  26)  seat  27)  mechanical 
drive  economizer  valve  29  and  34)  plug#  30)  drawbar  31)  lever 
32)  fuel  pas? age  33)  main  Jet  3$)  valve  37)  mixing  chamber  body 
.  38)  throttle  39)  idle  system  upper  holes  40)  idle  system  holes 
41)  accelerator  pump  passage  42)  needle  valve  43)  idle  system 
adjusting  screw  45)  central  screw  46)  pneumatic  drive  economizer 
valv-  47)  guide  48)  valve  seat  49)  needle  51)  economizer  valve 
piston  gasket  S3)  float 


The  float  chamber,  accelerator  pump,  economizers,  and  choke  are  common 
to  all  the  carburetors. 

To  increase  rel lability  and  longevity,  beginning  in  1966,  K-88A  carburetors, 
differing  from  the  K-88  carburetors  by  the  absence  of  the  pneumatic  drive 
economiser  valve,  were  Installed  on  the  V-shaped  engines.  In  construction  of 
the  K-88A  carburetors,  the  float  lever  was  strengthened  with  a  non-corroding 
contact  plate.  The  accelerator  pus?)  drive  unit  was  improved  and  strengthened 
by  the  introduction  of  heat  treamment  of  Its  parts  and  metal-ceramic  bushing*, 
the  dimeter  of  the  throttle  shaft  wes  increased,  and  the  construction  of  its 
fastening  *'hs  strengthened,  and  gasoline-resistant  shaft  bearing  lubrication 
was  Introduced.  Additions)  cross  pieces  formed  immediately  on  the  casting 
wore  Introduced  into  the  diffusion  portion  of  the  carburetor.  This  improves 
even  feeling  of  the  engine  cylinders  with  fuel  by  ibout  5%  and  provides  an  ill- 
creanc  in  the  engln&'s  torque  moment  in  the  area  of  low  revolutions  oy  by  2  kg  «. 
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tharact eristic  Motor 

■Carburetor 

Carburetor 

vehicle 

Revolution  governor  engine 

K-84M 

Two-throat,  Bach  throat 
ha*  two  diffUsers  and  a 
separate  idle  system  with 
an  accelerator  pump  and 
economizers . 

Pneumatic  type  with  two  ZIL-1S7K 
throttles,  non-symmetric- 
ally  installed  with  a 
separate  body. 

TZ  K 

1  1  t 

o»<t 

1 

Two- throat,  with  diaphragm 
operation  of  the  revolution 
governor  mechanism.  Bach 
carburetor  throat  has  two 
diffusers  and  a  separate 
idle  system  with  an  accel¬ 
erator  pump  and  economizers. 

Pnwiao-centvifugal  type,  2IL-130 
consisting  of  a  centrifugal  ZIL-131 
switch  which  receives  rota¬ 
tions  from  the  timing  gear 
mechanism  and  has  a  diaphragm 
drive  which  acts  on  the 
throttle 

Plate  5-9.  The  K-88 
(K-88A)  carburetor 


Carburetor  types  JPUtes  5-7,  S-S,  5-9,  5-IO)  and  their  characteristics 
are  presented  in  Table  5-5 

Basic  data  on  carburetor's  ami  their  adjustment  parameters  are  presented 
in  Table  5-4. 

Tfti»  schematic  of  drive  control  for  the  K-84M  carburetor  is  shown  in  Plate 
$-11,  and  that  for  the  K-88  and  X-88A  carbureters  is  presented  in  Plate  S-12. 

The  control  cables  *u§t  not  be  sharply  bent  at  any  angle.  There  nust  be 
no  traces  of  corrosion  on  the  cables 

The  cable  jacket  Bust  not  have  gaps  or  breaks.  All  threaded  and  artic¬ 
ulated  connections  »u*t  be  In  proper  working  order. 

The  return  spring  must  not  have  residual  deforest  lor. . 
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Plate  $-10.  Layout  of  the  K-88A  carburetor: 

1)  cover  2)  float  ehaafrar  needle  valve  3)  screen  filter  4)  filter 
plug  5)  bclancing  passage  6;  idle  jet  7}  holes  x)  high  speed  lot 
9)  air  jet  10}  small  diffuser  11)  circular  gap  12)  accelerator 
pus^p  spray  nottle  15)  air  chaaber  14)  e antra l  screw  15}  choke  pi.te 
16)  air  valve  17,  10,  and  21)  rods  18)  spring  21)  fear  22)  circrsr 
passage  25)  float  titsaber  body  24)  collar  25)  collar  sunny  26)  v  ni 
bushing  27}  holes  28)  Intermediate  pAunr»r  29)  Inlet  bail  vsive 
50}  seat  51}  ball  valve  32)  draw  bay  33  and  36)  plugs  34}  spring 
3$)  fuel  passage  37)  lever  38)  gaskei  55)  accelerator  puap  passage 
40)  needle  v*tve  41)  Idle  system  adjusting  screw  42}  idle  system 
upper  hole  45  j  Idle  system  loswr  hole  44}  passage  45.)  throttle 
46)  mixing  eftsasber  cody  4?)  feua  jet  48)  float  40}  float  spring 

50)  nut 


Air  filters.  The  following  type#  of  stf  t  .filters  arr  inct&llew  the 
211  engines:  VM-15A  on  the  2)1,-1571.  etjginei  VN-lfe  on  the-  211-130  engine . 
and  VPM-5  on  the  211,-131  engine. 


The  VM- 1 5A  and  I'M- 16  filters  ore  of  the  \  - i nerf  1  a  type,  wit1-  two-stug# 
air  clear.lng  and  *  special  pipe  for  supplying  stir  t  -  the  c’oapn'-^Si'rv  Th“ 
filtering  element  of  the  VSMSA  filter  is  car  rone  {polvcfcs>ml»vts£*  resin  and 
fiber). 

The  W-*6  air  filter  (Plate  5-1 3s  works  in  thsj  fallowing  ■\*futer.  One  tr¬ 
action  of  the  suction  created  hy  the  engine,  <hm-t$g»n  air  stove?  through  thy 
pipe  in  the  fence  Into  the  inlet  circular  gay  13  and,  moving  arc's  a Inns  s 
come*  into  contact  with  the  oil,  in  which  the  firs:  tnm  >»1  cleaning  of  the 
largest  dust  particle-*  fro?;  the  air  tike*  piece 
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Plate  5-11.  Control  apparatus  of  the  K-84H  carburettor 
1)  pedal  2)  pedal  pin  5}  puds!  bracket  4)  pedal  ml  nut 
5)  pedal  «kI  6  and  24}  cstblo  cl  lap  screws  7)  throttle  control 
apparatus  msAotuwy  br-sicfeot  »)  throttle' control  apparatus 
aovitig  bracket  9}  cables  10  and  22}  cable  jacket  elaasps 
H)  choke  control  handle  12}  Manual  throttle  control  himlle 

15)  pressure  rings  14}  pressure  nuts  IS)  cable  jackets 

16)  cMspeaaatei  spring  17)  in*  eased*  ate  rod  18)  return  spring 
191  bracket  20)  routing  crank  21)  throttle  crank  rod 

23)  '•arburetcnr 


Toother  with  the  air  titrean,,  oil  froa  :'w  space  It,  located  beneath 
the  deflector  },  is  partially  splashed  into  che  filtering  eleiaen:  6,  iuhn- 
cat log  it,  as  the  result  of  which  cleaning  effectiveness  Is  increased. . 

Excess  oil  flows  through  the  circular  openings  14  in  the  inclined  plane  of 
the  deflector  5  into  oil  bfcth  in  this  safiaief.  oil  is  ci  reel  fit  td  along 
the  inclined,  surface  of  the  deflector  and  washes  fallen  particle'  ft®« 
it.  Vashed-off  dust  particles  settle  to  the  bottom  of  the  oil  hath, 

Air  is  supplied  to  the  filter  through  nit  passage  2  (Plate  5-1.4}  in  the 
engine  hood,  which  l»  connected  to  the  air-  filter  with  *  corrujatsd  pip-, 
cither  ftosh  sir  or  heated  sir  ftss  the  4 pace  beneath  tfe»  hsod  say  he  tf*4 
into  thy,  passage,  depending  *n  trt  position  of  pUltrl.tecnted  in  the  air 
passage.  (haring  the  mid  tire  of  ysse,  the  hole  supplying  the  passage  iif'Uh 
exterior  si r  should  bo  tovenhed ,  anil  on-V  opened  during  operations  usds? 
difficult  road  co-rvalti*?* . 

during  the  watts  tin*  of  >ear,  it  •  it  necessary  to  open  thr  holes  supplying 
the  passage  with  exterS&s  .air  . ?h*. of  eyterle?  air  wbws  i«f«r*biti  Is 
ic^or  tiiSfi  the  lura  of  *1  *  In  tfes  hood  si  }»■$*&  ss 

Incse***  its  filling  the  eylijs^eca,  froa ter  tiVjfiW  will  he  receives!.- 


Plate  S' 12  Control  w«cha;,,  of  the  K-88  and  K-83A.  carburetors 
.1)  psdaj.  2)  pedal  pin  3)  pedal  bracket  4)  pedal  tod 
a  and  20)  stop  nuts  f)  tinxjttle  control  isr  lever  7)  bracket 

8)  tension  nut  9  and  12)  tension  rings  lOj  .oke  control  bailie 
.11)  manual  throttle  control  handle  13  and  14)  cabla  Jackets 
15)  cable  Jacket  ciamp  16)  rod  end  with  compensator  spring 
17)  throttle  lever  rod  18  and  rH  cables  19)  r eturr*  .spring 
21)  throttle  lever  22)  spring  bracket  23)  rod  fork  24)  fork  pin 
231  carburetor  26)  choke  lever 


fl-.te  i-iJ.  VM-16  air  filter 
1  find  11)  ducts  2}  oil  bath 
3  deflector  * .5 ,  and  10)  seal¬ 
ing  gaskets  6)  filtering  element 
2)  i^ne-on  screw  8)  wifig  wt 
9)  thu«4>  s;  '®w  12)  Kir  outlet 

‘One  tu  .compressor  13)  circular 
g*jj  141  circular  passage 
131  fsitei-  body  161  space 
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Operation  of  the  engine  without  the  filter  or  with  no  oil  in  th« 
filter  is  not  allowed ( 

lit  should  be  remembered  that  the  service  life  of  an  engine  depends  to 
a  significant  degree  on  the  proper  operation  of  the  air  filter,  and  consequent¬ 
ly,  on  its  f.iaely  cleaning  and  servicing. 

The  VFM-3  air  filter  (Plate  S-1S)  is  of  the  foam  oil  and  Inertial  type, 
with  three-stage  air  cleaning  and  a  special  pipe  for  supplying  air  to  the 
compressor,  The  air  filter  works  in  the  following  manner. 

Dust -laden  air  is  drawn  into  the  central  pipe  7  due  to  the  action  of  tho 
suction  created  by  the  engine  and,  moving  downward,  comes  into  contact  with 
the  oil  ;  the  largest  dust  particlu  are  cleaned  ^roa  the  air  during  this 
first  cleaning.  Under  action  of  the  air  pressure,  oil  moves  from  the  center 
of  the  deflector  IS  to  the  holes  3  and  partially  moves  into  tho  throttling 
chamber  12  and  the  foam  oil  retaining  packing  9,  while  part  of  the  oil  flows 
through  holes  3  into  the  space  20  of  tho  oil  bath  16. 

In  its  turn;  oil  spouts  from  the  space  20  through  rhe  central  hole  18, 
due  to  the  difference  in  oil  levels  in  space  20  and  area  1  above  the  deflector, 
slid,  moving  along  the  deflector  15,  cleans  the  dust  from  it. 

Oil  arriving  in  the  throttling  case  12  and  m  the  foam  oil  retaining 
paeking  9  is  strongly  foamed.  Foamed  oil  and  the  filtering  packing  clean  tho 
SH-Mllar  dust  particles  from  t.ho  air. 

The  air  stream  holds  the  oil  in  the  packing  9  and  casotta  12.  Since  the 
oil  constantly  moves  into  v.he  foam  oil  retaining  packing,  its  excess  flows 
downward  along  the  walls  of  the  packing.  Part  of  the  oil  flowing  along  the 
paterior  walls  of  the  packing  reaches  holes  3,  through  which  it  moves  into  the 
oil  bath  space. 

During  travel  >?f  the  air  above  the  deflector  In  area  2,  n  suction  is 
created,  as  tho  result  of  which  a  layer  of  oi 1  flowing  'long  the  internal  walls 
c-'f  the  packing  end  slots  5  in  the  ejector  19  is  sucked  up  and  hold  by  the  air 
stream,  forming  an  oil  mist- which  reaches  the  deflector  lb,  through  which  air 
flows,  partially  carrying  tho  oil  into  tho  packing  9  and  casette  12. 

The  accumulating  dirfv  oil  remains  Ln  the  oil  hath  to,  whore  dust  settles 
out  Into  a  sediment.  Feed  and  return  of  oil  into  the  packing,  oil  movement 
along  the  deflector,  and  the  work  of  tho  ejector  provide  oil  circulation. 
Considering  that  tho  engine  docs  not  work  for  an  extended  period  of  time  at 
one  rate,  cut  changes  it,  the  working  rate  of  tho  oil  filter  is  also  changed 
correspondingly . 

In  this  case,  oil  arrives  at  varying  heights  In  the  packing,  l.e.,  some 
times  rising  to  the  maximum  height,  and  then  Plowing  into  tho  oil  bath,  pro¬ 
viding  additional  washing  of  the  packing- 
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Air  is  supplied  to  the  filter  the  same  w ay  as  in  the  ZIL-130  motor  vehicle. 

It  should  he  remembered  that  the  service  life  of  the  engine,  especially 
that  of  one  working  off  the  road,  depends  to  a  significant  degree  on  the 
proper  operation  of  the  air  filter  and  on  its  timely  cleaning  end  servicing. 


Plate  5-14.  Diagram  of  air  supply  to 
the  air  filter: 

a)  through  hood  louvres  b)  from  the 
under- hood  spuce 

1}  hood  louvres  2)  air  passage  In  the 
hood  3)  valve  spring  4)  valve  shaft 
(handle)  5)  valve  6)  plug  ip  hole  for 
Installation  of  an  air  filter  used  on 
..'her  motor  vehicles  7)  air  filter 
8)  bulkhead 


The  engine  crankshaft  revolution  speed  governor  Is  shown  in  Plates  5-16 
and  5-17.  In  the  ZIl  trucks,  fuel  passes  through  the  two-stage  cleaning 
through  a  sediment  filter  (Plate  S-18)  and  a  fine  cleaning  fuel  filter 
(Plate  8-19) . 
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Plate  5-15 .  VPfo-3  air  filter: 

ij  'are*  above  the  deflector  2)  area  above  the  oil  level  3)  holes 
4)  cable  5)  slot  6)  lever  7}  central  pipe  8)  body  9)  foam  oil 
retaining  packing  10)  bracket  11)  stand  for  fastening  bolt 
12)  throttling  casette  13)  rubber  vasher  14)  spring  IS)  deflector 
16)  oil  b*th  17)  stand  18)  central  hole  19)  ejector  20)  oil  bath 
-space  21)  inlet  tube  for  distributor  ventilation  22)  rubberho.se 
23)  cutlet  tube  for  distributor  ventilation  24)  carburetor 
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Plate  3-16,  Revolution  governor  for 
k-84M  carburetor: 

1)  fonned  pawt  2}  rod  3)  spring 
4)  fine  adjustment  adjusting  nut 
3)  coarse  adjustment  adjusting  sere* 

6'j  small  cover  7)  piston  8)  rod 
Ti  pass  ge  connecting  sleeve 
10)  passage  connecting  the  governor 
vacuum  mechanism  with  the  carburetor 
air  space  11)  governor  body  12)  gov- 
emor  throttle  13)  carburetor  throttle 
shaft  14)  needle  bearing 
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plate  5-17,  Schematic  of  connecting  the  centrifugal  revolution 
governor  switch  to  the  diaphragm  mechanism  of  a  K-88  (K-88A) 

carburetor: 

A-8)  spaces  1)  throttle  2  and  3)  jets  4)  diaphragm  mechanism 
spring  5)  diaphragm  mechanism  cover  6)  diaphragm  7}  rod 
8)  lever  9  and  10)  holes  11)  throttle  drive  lever  12  and  IS) 
lines  14)  centrifugal  switch  spring  IS)  washer  16)  seat  gasket 
17)  sl.-t  in  rotor  sha*t  for  connecting  with  camshaft  18)  seal 
19)  cover  20)  spring  tension  adjusting  screw  21)  plug  22)  rotor 
23)  filter  24)  metal -ceramic  bushing  25)  switch  hodv  26)  passage 
17)  valve  28)  valve  seat  hole  29)  forked  joint 


*  *  f  t  * 
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Table  5-4,  Sasic  parameters  of  carburetors 


Parameters 

K-84M 

Carburetors 

K-88 

K-88A 

Diffuser  diameter,  mm; 

i.  small 

8.5 

8.5 

8.5 

2 .  1 arge 

26.0 

29.0 

29.0 

Mixing  chamber  diameter,  mm 

32.0 

32,0 

36.0 

Air  threat  diameter,  mm 

56.0 

56.0 

60.0 

Distance  from  fuel  level  in 

float  chamber  to  the  top 

assembly  surface  cf  the 

body,  ,'*un 

18-19 

18-19 

18-19 

Float  wei;ht:,  grains 

18.7-19.7 

18.7-19.7 

19.2-20  2 

Carburetor  height,  nan 

156 

153,5 

153,5 

Passage  capability  of  mater- 

lng  elements  when  checked 

with  water  under  a  pressure 

of  1000  *  2  mm  in  a  water 

column  and  a  temper a turn  of 

♦20’C,  citr/min: 

1,  main  jet 

247-253 

3 "9 ,5-359 ,5 

3)1-319 

2.  high  speed  jet  (In 

-- 

-- 

-- 

sprayer) 

3.  high  speed  jet 

(separate) 

261.5-268.5 

330.5 -.369. 5 

1125-1175 

4,  valve  jet  in  economizer 

with  pneumatic  drive 

408.5-411.5 

372.5-377.5 

-- 

5,  valve  Jet  in  economizer 

with  mechanical  drive 

.. 

212-218 

6.  air  jet 

103.5-106.5 

103.5-106.5 

2.14-2.26 

Diameter  of  ldio  jet,  nun 

1.  fuel  hole 

0.60-0.66 

0.60-0.645 

0.60-0.66 

2.  air  hole 

1 .80-1.92 

1.80-1.92 

1  ,6-1.72 

Vacuum  at  the  moment  of 

1.8-1.92 

pneumuti cully  driven 

economizer  valve  opening, 

min 

in  a  column  of  mercury 

125-135 

125-135 

Distanco  betweon  tho  edge  of 

the  throttle  and  the  wall 

of: 

tho  mixing  chamber  at  the 

moment,  of  mechanical  drive 

economizer  valve  opening, 

mm  9.0 

9. 0-9. 3 

9, 0-9. 3 

Full  opening  of  the  throttle, 

(distance  betweon  the  edge  of 

the  throttle  and  the  wall 

of 

tho  mixing  chamber) ,  mm 

13. 5-14. S  13.8-14,8 

14.5-14.8 

Productivity  of  the  accelerator 

pump  for  ten  full  strokes 

of 

tho  piston  at  a  rate  of  20 

pumps  por  minute,  cm3 

17,  no  1 es 3  15-20 

15-20 
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rcch  "■  1  c  a  ?n»rvt  c  in  g 

On  ring  daily  service,  the  fuel  level  in  the  tank  should  be  checked  and 
:t  shoe Id  be  filled  if  necessary.  Visually  inspect  the  tightness  of  the  line 
••.pwttction*  and,  In  cane  fuel  Is  leaking,  tighten  the  nuts. 

Curing  TS  - 1 ,  check  the  connection  of  the  rods  to  the  throttle  control 
lover  and  choke.  the  action  if  the  controls,  and  the  full  travel  of  closing 
and  opening  of  the  throttle  and  choke. 

Check  the  condition  of  the  rubber  pipe  uonneeting  the  engine  air  filter 

to  the  hood. 


Chock  the  condition  of  the  fuel  accessories . 

The  f  liter --.edimept  bowl .  The  plug  should  be  periodically  unscrewed, 
and  sediment  iron  the' sediment  filter  body  allowed  to  drain  out. 


a  y 
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Plate  18 .  Filter-sediment  bowl: 

I)  filter  cover  2)  bolt  3,  5,  13, 
mid  175  gaskets  4)  fuel  flow  passage 
6)  filtering  element  washer  7)  fil¬ 
tering  element  plate  8)  holes  in 

plates  for  passage  of  fuel  9)  projections 
on  plntes  10)  filtering  element  ring 

II)  rod  12)  spring  14)  plug  IS)  fil¬ 
ter  body  16)  filtering  element  If)  fuel 

outlet  pas- age 


The  filtering  element  of  the  fuel  filter,  should  be  washed  out  during 
the  TS-2 ,  hot  washing  the  filtering  clamant.  It  is  necessary  to  close  the 
fuel  tank  valve,  unscrew  bolt  2  (see  Plate  5-18),  fastening  the  filter  cover, 
and  disconnect  the  body  15  of  the  filter-sediment  bowl,  together  with  the 
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filtering  element. 

If  ethyl  gasoline  is  being  used*  unscrew  the  plug  beforehand,  and 
drain  the  gasoline,  not  allowing  it  to  rail  on  the  hands  and  clothing. 

During  disassembly  of  th®  filter-sediment  bowl,  attention  should  be 
paid  to  protecting  the  gaskets  providing  the  seal  between  the  body  and  cover. 
Having  removed  th®  body,  wash  it  out  with  clean  gasoline  uud  Inspect  the 
parts . 

The  plate*  7  on  the  filtering  element  must  not  be  damaged. 

After  washing,  checking,  and  assembly  of  the  filter-sediment  bowl,  in¬ 
still  it  in  place  and  tighten  the  bolt  on  tho  cover. 

Tho  fine  cleaning  fuel  filter.  For  disassembly  of  the  filter.,  it  is 
necessary  to  loosen  tho  nut  (see  Plate  5-1P),  move  bracket  6  away,  remove 
cup  5  in  assembly  with  the  filter,  and  pull  the  cup  gasket  from  the  body, 

Pull  screen  filter  5  with  spring  4  from  thn  cup. 

After  disassembly,  wash  the  parts  in  acotono  or  clean  gasoline.  Blow 
th®  parts  and  filter  body  passages  out  with  compressed  air. 

After  washing  and  checking  the  filter,  assemble  it  and  Install  it  in 
pUce.  During  disass *nb!y,  washing,  and  assembly  of  the  filter,  it  Is 
necessary  to  handle  the  screened  filter  very  carefully. 

On  some  engines,  the  screened  ‘‘liter  has  been  replaced  with  a  ceramic 
filter  9 . 

Checking  and  adjusting  th®  carburetor  on  the  motor  vehicle.  If  an  in¬ 
sufficient  supply  of  fuel  reaching  the  carburetor,  It  Is  necessary  to 
check : 

Tho  p rou or  installation  of  intake  manLf  Id  gaskets  and  the  absence  of 
air  leaks  into  the  manifold  and  carburetor; 

The  proper  operation  of  the  fuel  pump  (chocking  by  means  of  pumping  with 
the  manual  pumping  lever  with  the  fuel  lint  disconnected  from  the  carburetor) 

The  proper  opening  of  th®  throttle  (if  the  throttle  does  not  open  fully 
It  Is  necessary  to  adjust  the  throttle  linkage). 

The  foot  drive  of  the  K-84M  carburetor  la  adjusted  with  the  two  threaded 
ends  on  rod  21  (see  Plate  S-li)  and  on  rod  1’,  as  well  as  with  tho  threaded 
rod  5  on  the  pedal . 

The  foot  feed  of  the  K-88  and  K-88A  carburetors  is  adjusted  with  the 
threaded  fork  23  (see  Plate  S-12)  and  rod  4. 
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Adjustment  for  full  opening  of  the  throttle  must  be  accomplished  so 
that  the  throttle  control  pedal  does  not  reach  the  floor  of  the  cab  by 
3-5  mm.  wtur  completing  the  adjustment,  it  is  necessary  to  tighten  the 
rods  with  stop  nuts. 

Manual  throttle  control  is  adjusted  by  the  clamps  which  are  installed 
on  the  ends  of  the  control  cables  „o  that  with  the  handle  11  fully  mo'yed  out, 
there  is  a  clearance  of  2-3  mm  between  the  bracket  and  the  clamp  fastened 
on  the  cabie. 

During  adjustment  of  the  choke,  it  is  necessary  to  set  handle  10  of  the 
manual  control  so  that  it  does  not  reach  the  support  screen  of  the  cab  by 
2-3  mm.  In  thio  position,  with  n  fully  open  choke,  connect  cable  27  of  the 
centre!  with  lever  26  of  the  choke,  and  fasten  it  with  a  screw, 

In  a  case  of  a  properly  working  fuel  pump  and  the  absence  of  air  leaks 
through  the  gaskets,  it  is  necessary  to  look  for  the  reason  for  poor  fuel 
supply  in  the  carburetor  itself,  for  whLch  it  is  necessary  to  unscrew  and 
check  the  screened  filter  and,  if  it  is  not  clogged,  check  the  passage  in 
the  fuel  feed  valve  unit. 

For  inspection  and  cleaning  of  the  fuel  feed  valve  passage,  remove  the 
air  filter,  disconnect  the  choke  cable,  remove  the  carburetor  cover,  chock 
the  condition  of  the  passages,  wash  them  out  with  clean  gasoline,  and  blow 
them  out  with  compressed  air. 

If  the  noodle  Valve  passages  are  cleaned,  the  reason  for  poor  fuel  food 
might  be  clogging  of  the  carburetor  jets.  For  checking  end  cleaning  the 
jets,  the  carburetor  should  be  removed. 

For  cleaning  the  passages  and  blowing  out  the  jets,  unscrew  the  plugs 
from  the  high  speed  jet  passages  and  from  the  mechanical  economizer  passage. 

Thon  blow  out  the  jots  and  carburetor  passages  with  compi-essed  air. 

Blowing  out  the  assembled  carburetor  (through  the  fuel  supply  holes, 
balancing  pipe,  or  other)  with  compressed  air  in  not  allowed,  since  it  may 
lead  to  crumpling  of  the  float. 

After  checking  and  cleaning  the  passages  and  jets,  assemble  the  carburetor, 
Install  It  on  engine,  and  check  its  fuel  feed  during  the  engine's 
operation  at  various  rates. 

In  case  of  -reused  fuel  consumption,  thn  full  opening  of  the  choke 
should  first  be  chocked,  and  tho  fuel  level  in  the  cas-buretor  should  be 
checked  in  the  following  manner:  unscrew  the  control  plug  from  the  float 
chamber  body,  and  with  the  engine  running  at  idle,  check  the  fuel  level, 
which  must  be  visible  through  the  hole.  If  fuel  runs  out  of  the  hole,  the 
condition  of  the  flout  or  the  fuel  food  valve  unit  should  be  checked. 
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To  eliminate  these  deficiencies,  the  carburetor  cover  should  be  removed 
and  the  fuel  feed  valve  unit  cheeked,  !f  the  needle  valve  does  not  fit 
tightly  in  its  seat,  blow  out  the  velve  unit  with  compressed  air  and  remove 
fuel  reeidue. 

If  the  cone  and  seat  of  the  needle  valve  are  worn,  the  valve  wUl  sit  in 
its  seat  too  late.  As  a  result  of  this,  the  fuel  level  in  the  floa.,  chamber 
will  rise.  To  eliminate  this  deficiency,  it  it  necessary  to  bend  tha  float 
lever  or  adjust  the  setting  of  the  valve  body. 

Before  adjusting  the  carburetor,  it  is  necessary  to  warm  the  engine  and 
check  to  see  that,  the  ignition  accessories  ere  operating  properly.  Special 
attention  must  be  directed  toward  the  proper  operation  of  the  spark  plugs 
and  the  proper  clearance  between  their  electrodes.  For  adjusting  the  quali¬ 
tative  composition  of  fuel  during  operation  at  an  idling  rate,  start  the 
engine,  set.  the  throttle  at  the  minimum  opening  with  which  the  engine  will 
run  reliably  and  without  missing,  with  the  stop  screw  2  (Plato?  5-20,  5-21)  . 
Then  check  the  qualitative  adjustment, 


Plate  5-19.  Fine  cleaning  filter: 

1)  hod/  2)  screened  filter  packing 
gasket  3)  screened  filter  4)  spring 
5)  filter  cup  6)  bracket  7)  tension 
nut  8j  ceramic  filter  spring  9)  ceramic 
filter  10)  ceramic  filter  packing 
gasket  11)  bracket 
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Plate  5-20.  Adjusting  the  idle  on  a 
K-84M  carburetor: 

1)  mixture  quality  screw  2j  mixture 
quantity  screw 


The  two-throat  K-84M,  K-88,  and  K-88A  carburetors  each  have  two  screws  1 
and  require  separate  adjustment  for  each  throat.  The  screws  for  qualitative 
adjustment  are  located  underneath  and  are  screwed  into  the  fool  passage.  When 
this  screw  is  unscrewed,  the  mixture  is  enriched,  and  when  it  is  screwed  in, 
the  nixture  is  leaned. 

having  adjusted  the  composition  of  the  mixture.  It  Is  necessary  to 
attempt  to  decrease  the  number  of  revolutions  at  idle  by  unscrewing  the 
throttle  stop  screw. 

A  properly  adjusted  carburetor  must  provide  steady  opera' ion  of  the 
engine  at  an  idle  3peed  of  400-500  rpm. 

For  checking  the  proper  adjustment  of  the  engine's  in:  .  the  throttle 
pedal  should  be  depressed  and  immediately  released,  If  the  engine  stops 
working  after  this,  the  idle  s^ed  must  be  Increased  by  moving  the  carburetor 
stop  screw . 

The  air  filter  is  serviced  simultaneously  with  changing  the  engine  oil. 
Before  servicing  the  sir  filter,  It  is  necessary  to  disassemble  all  the  parts, 
clean  the-  dirt  from  them,  and  carefully  wash  them  out  in  gasoline  or  kerosene. 
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Aftor  washing,  the  filtering  eicwant  is  bathed  In  engine  oil,  ami  before 
installation  of  the  element  into  placo,  the  oil  Bust  drain  down.  Oil  Is 
poured  into  the  filter  hath  to  the  bittoia  edge  of  the  arrow  stamped  on  the 
bath  rll.  Besides  the  ar^ow,  the  words  "oil  level"  appear  on  the  bath  wall, 
If  the  oil  level  in  the  filter  hath  ia  higher  than  a  set  norm,  excess  oil 
will  be  carried  into  the  engin*  by  the  air  stream,  leading  to  increased 
deposit  formation  and  coking  of  the  rings, 


Disassembly  and  assembly 


Fuel  tanks.  If  leaks  in  the  fuel  tanks  are  discovered,  the  tanks  must 
oe  repaired.  Before  repairing  the  fuel  tanks,  they  must  have  dirt  and  cor¬ 
rosion  products  cleaned  off  their  outsides,  and  they  must  be  washed.  Tho 
internal  spaoe  of  the  txnk  is  wucl’.od  with  a  hot  solution  of  caustic  soda  and 

water.  During  this  process,  the  tank  not  only  has  ;he  dirt  cleaned  from  it, 

but  gasoline  fumes  aro  also  eliminated  from  it.  After  it  is  washed,  the 
tank  is  checked  for  tightness.  For  this,  ail  holo#  in  the  tank  are  closed 
with  plugs,  an  air  hose  is  connected  to  the  drain  valve  nipple,  and  the  tank 
is  loaded  into  a  water  bath.  Checking  is  conducted  at  a  pressure  of  0.5- 

0.4  kg/cm^.  The  location  of  escaping  air  bubbles  will  indicate  the  location 

of  a  leak, 


Small  cracks  are  eliminated  by  soldering  with  soft  solder.  Larger  cracks 
or  perforations  are  repaired  by  laying  on  a  patch.  The  ends  of  the  cracks 
are  drilled  and  the  patch  is  soldered  on  with  heavy  solder  or  welded  by  gas 
welding. 

Cracks  in  the  fuel  tank  may  also  be  welded  by  gas  or  electric  welding. 

To  prevent  the  possibility  of  the  tank  exploding  from  tho  accumulation  of 
ga'oline  fumes  in  it  during  welding,  it  is  recommended  that  the  tank  be  washed 
Out  with  a  hot  solution  of  caustic  soda  and  water  before  welding  it.  Fcr 
mere  of  a  protection  from  the  possibility  of  the  tank  exploding  during  welding, 
exhaust  gases  of  a  carbureted  engine  aro  often  used,  filling  the  tank  with, 
them  from  a  hose  and  spark  arrester  be fere  welding  the  clack. 

If  tho  tank  has  large  cracks  or  holes  In  it.  it  should  be  replaced.  To 
remove  tho  fuel  tank  from  a  two-axle  211-150  truck,  It  Is  necessary  to:  un¬ 
screw  the  coupling  'uts  fastening  the  fuel  lines  running  from  the  fuel  tank 
to  the  filter-sediment  bowl  and  remove  the  lines,  disconnect  the  lead  from 
the  fuel  level  indicator  switch,  unscrew  the  stop  nuts  and  nuts  fastening  the 
two  steel  bands  to  the  tank  brackets,  and  remove  the  top  steel  bands  and  the 
fuel  tank. 


For  removal  of  the  filter' sediment  bowl,  It  is  necessary  to;  unscrew 
the  coupling  nuts  fastening  the  line  running  to  the  fuel  tank  and  the  line 
running  to  the  t*mk  valve,  and  restive  thes;  unscrew  the  nuts  fastening  the 
filter  and  remove  the  filter-sediment  bowl. 

For  removal  rf  the  fuel  tanka  fro®  a  saddle  trailer  truck,  it  Is  sadii.i fin¬ 
ally  necessity  to  Us  connect  the  lir.e  connecting  the  two  fuel  tanks,  unstraw 
the  two  coupling  no's,  end  also  disconnect  the  fuel  level  indicator 'switch 
line  fro®  the  second  tank. 

Installation  of  fuel  tanks  on  two-axle  motor  vehicles  takes  place  in  the 
reverse  sequence. 

Removal  of  the  main  fuel  tank  and  filter-sediment  howl  from  three-axle 
motor  vehicles  is  the  same  as  for  tv...  axle  motor  vehicles. 

To  remove  thb  cuxili«.iy  *'iel  tank  from  the  ZIL-157K  motor  vehicle,  it  is 
necessary  to:  unscrew  tha  nuts  on  the  bridges  fastening  the  bed  to  the  frame 
and  remove  the  bridges;  unscrew  tho  nut-  fastening  the  front  and  center 
brackets  of  the  bed  to  the  right  frame  rail;  ust  jseks  under  the  rear  part 
of  the  bed,  or  connect  a  hoist  to  it,  and  raises  th£  few!  far  enough  so  that  it 
1*  possible  to  pull  out  the  fuel  tank  through  the  g?p  t'creod  between  the  bed 
and  the  frame.  Disconnect  the  filler  neck  hose  and  the  air  vent,  loosen  the 
clamp  tension  screws  with  a  screw  driver,  remove  the  fuel  line  running  to  the 
fuel  tank, ■ disconnect  the  electric  line  fro®  the  fuel  level  indicator  sw'teh, 
and  then  unscrew  the  nuts  fastening  the  steel  bands  cf  the  tank,  remove  the 
bands,  and  pull  out  the  fuel  tank, 

For  removal  of  the  auxiliary  tank  filler  neck,  it  is  necessary  to  unscrew 
the  nut  fastening  the  neck  bvacket  and  remove  the  tank  fill*'-  neck. 

Installation  of  fuel  tank,  on  the  ZH.-U7K  motor  vehicles  takes  place  in 
the  reverse  sequence.  On  the  211-151  motor  vehicle,  the  fastenings  on  the 
right  and  left  tanks  are  identical. 

If  the  valves  tn  the  suei  tank  caps  are  damaged,  the  cap  aaseifMy  must  be 
replaced. 

To  replace  defective  fuel  Hnos,  beside*  using  spares,  the  factory  pro¬ 
duces  a  pipe  s&de  of  IP6  toabsc  fnss.  1003-2000  ism  long  (the  pipe  Is  drawn  with 
t  diameter  of  8  X  0.7$,  soft,  (iOST  617-53} .  Fuel  lines  of  any  dimensions  for 
all  motor  vehicles  can  be  fabricated  of  these  pipes  and  the  filings  for  them 
(also  produced  by  the  factory  tor  .par#  parts) 

Replacement,  of  the  fuel  level  indicator  switch.  For  res-ovs-i  of  the  fuel 
level  indicator  switch,  it  is  necessary  to  unscrew  the  *- crows  fastening  the 
switch,  remove  t*-e  switch  in  assembly  with  its  float  from  the  tan*.  and  re¬ 
move  the  seal log  gasket . 
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I f  necessary,  unscrew  th«  fuel  vaivw  and  dmin  p leg  f  rss  the  task*  A 
new  fuel  level  indicator  switch  Is  installed  Is  its  receptacle %%  tfe»  tank 
with  *ts  packing  gasket  and  fastened  to  it  with  screws*  8ct«#  the  Riel 
valve,  angl^  fitting,  or  drain  piag  into  the  tankfand  tighten  with  a  wrench . 
Install  the  fuel  filter  in  the  tank  filler  nsek,  and  ctese  the  filler  neck 
cap,  pressing  it  down  by  hand  end  rotating  it  to  the  right. 

It  is  recosasended  that  the  8-9  sr«i  8-98  fuel  puaps  fee  dissssts&itKi  in 
the  following  sequence.  If  necessary,  unscrew  the  fittings;  1)  the  fuel 
■nipply  fitting  fro  a  the  cover,  end  2)  the  fuel  outiut  fitting  ftm  tho  j«s&p 
he*d.  Unscrew  the  screws  fastening  tho  hgad  to  the  pusp  end  remove  the 
hsad,  carefully  separating  the  puap  diaphraga. 

Unscrew  the  two  screws  fastening  the  cover  to  the  pygp  hchs5t 
cover,  cover  packing  gasket,  and  screened  filter. 

The  filter  say  alto  be  retsoved  without  reaoving  the  pu*p  head. 

for  res-  si  of  the  valves,  it  is  necessary  to  press  out  the  valve  rods 
(Plato  5-22.  s),  remove  the  band,  valve,  and  valve  spring.  The  valve  unit 
should  not  be  disa*sesb!ed  except  in  extreae  necessity. 

For  resoval  of  the  diaphragm  with  its  pull  rod,  it  is  necessary  to  press 
out  the  pusp  a ta  sh.-t't ,  withdraw  the  puap  ere  fro*  the  body,  and  reaove  its 
return  spring  froa  it  Puli  the  diaphrags  in  asseably  with  its  rod  and 
diaphrag*  spring  out  of  the  body. 

To  extract  the  sanual  puap  drive  shaft,  it  is  necessary  to  free  tie 
manual  pusping  handle  froa  its  spring  and  withdraw  the  shaft  together  with 
the  spring. 


Plate  S - 2 1  Adjusting  *hs  Idle  c-n  * 

K-  AS  and  S*88A  c*."t>’iretcr  ■'  f  o.  position 
designation",  see  f-Sats  5-291. 
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Plato  5-22.  Disassembly  of  the  fuel  pump  units: 

a)  pressing  out  tha  valve  rod 

b)  unscrewing  the  diaphragm  fastening  nuc 


For  disassembling  the  pu:sp  diaphragm,  it  is  necessary  to  fasten  the 
diaphragm  i'od  in  a  vise  (  a  hand  vise  can  bo  used)  with  soft  inserts,  unscrew 
the  nut  fastening  the  diaphragm  to  the  (Plate  5-72.  b) ,  remove  tho  spring 
washer,  the  upper  compression  washor,  the  diaphragm,  the  lower  diaphragm 
washer,  and  the  pull  rod  washer. 

'fho  two  support  washers  of  the  pump  era  which  are  fitted  onto  the  pull 
rod  and  fastened  by  clenching  tho  end  of  the  rod  are  removed  only  when  they 
are  to  be  replaced. 

Assembly  of  the  8-10  and  B-iOB  pumps  is  similar  to  the  assembly  of  the 
8-9  and  B-9B  pumps. 

Checking  the  fuel  pump  parts.  After  disassembly,  the  parts  of  the  fuel 
pump  should  be  checked  for  usability,  There  must  bo  nc  burrs,  holes,  dents, 
cracka,  or  corrosion  on  the  body,  head,  or  parts  of  tho  pump. 

The  diaphragm  linen  must  not  bo  tom  or  damaged. 

Wear  on  the  working  surfaco  of  the  lever  which  rubs  against  tho  camshaft 
eccentric  Is  not  allowed  to  be  greater  than  0.2  mm,  and  wear  on  the  lover 
in  contact  with  the  diaphragm  pull  arm  must  be  no  greater  than  0,5  mm.  If 
wear  U  greater  on  those  surfaces,  the  lover  must  be  replaced. 

The  pump  diaphragm  spring  is  tested  for  elasticity  on  «  CARO  model  357 
device  (Plato  5-23).  The  spring  being  tested  is  mounted  on  the  stock  of  tho 
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device,  and  its  height  is  measured  along  a  scale  without  a  load  and  with  a 
load .  The  scale  indications  must  correspond  to  the  characteristic  presented 
in  Table  S-S. 

In  checking  the  outlet  valves  of  the  B-9  and  B-9B  pumps  of  the  first 
series,  it  is  necessary  to  remove  tho  head  from  the  pump  body,  and  then  re- 
aovo  the  head  cover.  When  chocking  the  outlet  valves  of  the  B-10  pump, 
only  the  head  cover  is  romoved,  witnout  removing  the  head  from  tho  pump  body. 

Fuel  pump  asaethbly.  Assembly  of  all  fuol  pumps  is  identical.  During 
assembly,  it  is  necessary  to  assemble  tho  dio^'  ^ga,  for  which:  a  washer, 
lower  pressure  washer,  diaphragm  plates  (hcv  ’ igned  their  holes) „  and 
upper  washer  are  mounted  on  the  pull  rod,  ,  with  tho  pull  rod  gripped 

in  a  vise  (see  Plate  5-22,  b) ,  the  diaphra„  'astoned  on  with  its  nut. 

Insert  tho  diaphragm  spring  in  the  pump  body  and  install  the  diaphragm 
in  assembly  with  its  pu3h  rod.  Then  insert  the  manual  drive  shaft  In  tho  hole 
in  the  body,  install  the  spring  or,  the  shaft  and  fasten  it. 

Install  the  pump  arm  in  the  body.  connect  its  forked  end  with  tho 
diaphragm  pull  rod,  install  tho  return  spring,  and  fasten  tho  pump  arm  by  its 
shaft,  pressing  It  into  the  hole  in  the  budy. 


Piste  5-23.  GAPQ  model  357  doyice  for 
chocking  diaphragm  springs 


J 


Plato  S-24,  Installation  of  fuol  pump 
valvos: 

a)  B-9B 

b)  B-9 

c)  B-10  and  B-10B 


Assemble  the  head  body,  for  which  tho  inlet  and  outlot  valves  aro  in¬ 
stalled,  fastening  them  with  rings,  For  tho  outlot  valve  of  tho  B~9B  fuol 
pump,  tho  distance  from  tho  face  of  tho  band  rod  to  the  surfaco  of  tho  head 
body  must  be  within  tho  limits  of  8, 4-8. 6  mm  (Plato  5-24,  h) .  For  tho  inlot 
valves  of  the  B-9B  pump,  distance  fr’om  tho  face  of  tho  band  rod  to  tho 
assembly  surface  of  the  pump  cover  body  must  be  within  the  limits  of  3.9- 
4.1  mm, 

For  the  B-9,  B-10,  and  B-10B  fuol  pumps  during  installation  "f  tho  valves, 
tho  distance  between  the  vnlvo  and  ring  is  moasured  and  must  be  within  the 
limits  of: 1  1.5-1. 8  tarn  for  the  inlot  valves  of  the  B-9  pump,  2. 0-2. 3  ram  for 
tho  outlet  valvos  of  that  pump  (Plato  5-24,  b) ;  0.65-1,45  mm  for  tho  inlet 
valves  of  the  B-10  Md  H-10B  pumps,  and  1.1 5-1. 95  mm  for  u,..  outlot  valvos 
of  that  pump  (PU..0  S-24,  c) . 
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Plate  5-25.  CARO  model  374  dovice  for 
chocking  fuol  pumps 


Install  tho  screened  filter  on  tho  inint  valves  and  fasten  the  cover 
with  its  gasket.  Tho  assembled  head  is  installed  on  tho  body,  tho  fastening 
bolts  are  screwed  in  by  hand,  and  tho  diaphragm  is  di'opped  downwnrd  by  moving 
tho  lovor  (arm).  Tighten  tho  hood  in  this  position. 

Screw  in  tho  fittings  in  tho  head  and  covor,  and  screw  tho  threaded  plug 
with  its  gasket  into  tho  control  aporturo  in  the  body  if  tho  plug  was  unscrewed 
during  disassembly. 

It  is  rocommonded  thut  fuel  pumps  be  tostod  on  a  GARO  model  374  dovice 
(Plato  525).  Pressure  devolopod  by  the  pump  and  its  capacity  are  checkod  on 
tho  dovico  (data  is  presontod  in  Tablo  5-2  and  in  tho  tost). 

Disassembly  of  the  K-84M  carburetor.  Unscrew  tho  screws  fastening  tho 
cover,  unscrew  tho  central  screw  with  a  scrowdrivor,  remove  It  together  with 
tho  fiber  washer,  and  remove  the  cover  (Plato  3-26,  a). 
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Key;  a)  spring 

b)  spring  height 

c)  without  load 

d)  with  load 


o)  number  of  spring  coil3 

f)  total 

g)  working 

h)  diameter 


i)  spring 

j)  wire 

k)  D-9  and  B-9D  pump 
diaphragm  spring* 


l)  B-10  and  B-10B  pump 
diaphragm  spring 

m)  valve  spring2 

n)  (with  a  load  of  5-5.6  kg) 

o')  (with  a  load  of  9.5-10.3  kg) 


1  Diaphragm  manufactured  of  lacquered  fabric. 

2  After  compression  to  4.S  mm,  the  spring  must  have  no  residual  deformation. 


When  tho  central  scrow  is  being  withdrawn  from  its  receptacle  and  the 
cover  is  boing  removed,  it  is  nocossary  to  romeinbor  that  tho  accelerator  pump 
noedlo  valve  is  not  fastened  and  may  fall  from  itf  recoptacle. 

To  oxtruct  tho  needle  valve  from  its  roc  ptaclv,  it  is  nocossary  to  tilt 
the  body  and,  placing  the  hand  against  tho  receptacle,  remove  tho  valve,  us 

ShvrrTl  ID  2A  ^ 

Disassembly  of  the  cover.  Carefully  grusp  tho  cover  in  a  vise  with  soft 
jaws,  unscrew  tho  fuel  food  fitting,  unscrew  ths  fuel  food  valve  filter  plug, 
remove  it  together  with  its  gasket,  and  remove  tbe  screened  filtor  from  tho 
valve  space,  Unscrew  the  fuel  feed  valve  body  (Piato  5-26,  c)  and  romove  it 
in  assembly  with  the  valve,  packing,  and  adjusting  gaskets  (the  valve  in 
assembly  with  tho  noedlo  and  sent  is  prossed  into  tha  valve  body  and  is  not. 
discssombiod) . 
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ttew&va  the  choke  drive  spring  with  a  screwdriver,  Unscrew  the  screws 
fastening  the  choke  to  its  shaft,  romove  the  choke  in  assembly  with  the 
reverse  valve^  withdraw  the  choke  drive  shaft  from  the  body  in  assembly  with 
its  pressure  screw  end  drive  cabin  clump, 

Unscrew  the  bolt  fastening  tho  csole  clamp  bracket  and  remove  the  bracket 
In  assembly  with  the  cable  clomp, 

Disassembly  of  the  float  chamber  body.  Remove  tho  gasket  from  the  body, 
carefully  separating  it  from  the  carburetor  body  wurface  with  a  screwdriver. 

Unpin  the  accelerator  pump  rod,  disconnect  the  rod  from  the  drive  lover, 
pull  the  bracket  out  of  tile  hole  for  the  lever  and  pump  rod,  and  romova  the 
assembled  accelerator  pump  body  from  its  cavity.. 


Plato  5-26,  Removal  and  disassembly  ox  the  K-84M  carburetor 

cover: 

ft)  cover  removal  b)  extracting  the  accelerator  pump  needle 
valve  c)  unscrewing  tho  fuel  food  valve  body 


Plato  5-27,  Removal  cf  the  K-84M  carburotor  jots: 
a)  removal  of  the  main  jot  b)  removal  of  the  idle 
jot  c)  removal  of  the  air  jet 


Remove  the  float  and  its  shaft,  the  mechanical  economizer  valve  rod, 
tho  pneumatic  economizer,  tho  economizer  piston  spring,  and  if  necessary, 
extract  the  packing  gasket  of  tho  piston. 

With  a  screwdriver,  unscrew  the  two  main  jets  .Plate  S-27,  a),  tho  two 
idle  jots  (Plate  5-27,  b) ,  and  the  valve  body  of  the  economizer  with  pneumatic 
drive,  Unscrew  tho  two  air  jets  (Plato  5-27,  c)  with  a  wrench.  In  case  of 
extreme  necessity,  remove  the  lock  ring  with  a  screwdriver  and  pliers,  and  take 
out  the  accelerator  pump  inlet  ball  valvo. 

Unscrew  the  plug  (Plate  5-28,  a)  from  the  valve  passage  of  tho  economizer 
with  mechanical  drive,  unscrew  the  economizer  valve  assembly  (Plate  S-28,  b), 
and  If  necessary  remove  tho  packing  gasket.  Tho  vaivo  seat  is  pressed  into 
the  body  in  which  the  spring  and  mechanical  economizer  valve  are  locatod,  end 
therefore  this  unit  is  not  disassembled. 


Unscrew  the  plugs  from  the  passages  in  the  body,  then  the  high  speed  jets. 
For  separation  of  the  float  chamber  body  from  the  lower  part  of  the  carburetor, 
it  is  necessary  to  loosen  the  fastening  bolts  with  a  wrench  and  then  unscrew 
them  with  a  screwdriver.  Remove  the  mixing  chamber  body  (Plate  5-29,  a), 
lightly  tapping  on  it  with  a  wooden  hammer,  and  then  remove  the  insulating 
gasket,  separating  it  from  the  body  with  a  screwdriver  (Plate  5-29,  b) . 

Disassembly  of  the  accelerator  pump.  Remove  the  stop  ring  fastening 
the  piston  rod  to  the  drive  rod  plate  with  a  screwdriver,  disconnect  the  levov 
with  the  drive  rod  from  the  pump  piston  rod,  and  then  remove  the  spring  and 
spring  support  washer  from  the  piston  rod,  after  which  the  piston  (rubbor 
cuff)  anu  piston  compression  spring  are  removed  from  the  rod. 

Disassembly  of  the  mixing  chamber.  Unscrew  the  fitting  from  tho  vacuum 
regulator  pipe  and  the  two  idle  adjusting  screws. 

For  removal  of  the  throttle  plate  shaft,  it  is  necessary  to  unscrew  tho 
screws  fastening  the  plate  and  remove  the  shaft  *n  assembly  with  its  drive 
lever 


After  disassembling  the  carburetor  parts,  wash  thorn  in  acetone,  a  solution 
based  on  acetone,  or  in  clean  gasoline,  and  the  passages,  jets,  and  all  parts 
and  units  of  the  carburetor  are  blown  out  with  compi'essed  air.  Tho  painted 
surface  of  the  mixing  chamber  body  must  be  washed  only  in  gasoline,  since 
acetone  will  dissolve  the  paint  protecting  the  body  from  corrosion. 


*  Plate  $-28.  Removal  of  the  economizer  valve-  of  the  K-84M 

carburetor: 

a)  unscrewing  the  valvo  plug  of  the  oconomizer  with  mechanical 
drive  b)  unscrewing  the  valve  of  the  «conomizer  with  mechanical 

drivo 
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Plat?  5-29.  Removing  the  lower  part  of  the  carburetor; 
a)  romoving  the  lower  part  of  the  carburetor  b)  removing 
the  Insulating  gasket 


Checking  float  tightness.  Bofore  setting  about  chocking  and  adjusting 
the  fuel  level  in  the  carburetor  float  chamber,  it  is  necessary  to  insure 
the  proper  condition  of  all  the  flcxt  mechanism  parts. 

Tightness  of  tho  flo.it  is  checked  by  immersing  it  in  hot  water  a*  a 
temperature  of  60-80eC  aim  holding  it  there  for  a  period  of  no  loss  than 
0.5  minutes.  If  the  float  seal  is  destroyed  (escaping  air  bubbles  appear 
on  it),  it  must  be  soldored,  after  first  removing  all  tho  fuel  from  it. 

After  soldering,  the  float  should  again  be  chocked  for  tightness  aiu  weight. 

The  weight  of  tho  float  in  assombly  with  its  lover  must  correspond  to 
the  data  presented  in  Table  5-4.  If,  at’tor  soldering,  the  weight  of  the  flout 
exceeds  that  allowable,  it  is  necessary  to  remove  excess  solder  and  bring 
the  s sight  of  tho  float  to  the  required  amount  in  this  way,  without  destroying 
its  hermetic  stito. 

The  first  chamber  needle  valve  is  to  check  for  tightness  on  s  special 
Installation  (Plato  5*30). 

Creating  a  suction  of  lth*0  mas  in  a  water  column  from  the  water  level  In 
tank  1,  and,  having  closed  valve  ?.  check  the  tightness  of  tho  valve. 

The  allowable  aununt  of  water  drop  in  the  column  over  a  period  of  0.5 
minutes  must  be  no  greater  than  10  sun  on  scale  3.  Lapping  the  needle  into 
its  seat  is  allow**!  to  obtain  the  3e«i.  If  tightness  is  not  achieved  S?y 
these  swans,  tho  needle  valve  unit  must  be  replaced, 
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Installation  of  the  valve  on  the  cover  of  the  carbt^etar  ic  checked 
with  a  template  (Plate  3-SI,  a),  Tho  distance  from  the  upper  point  of  the 
needlo  valve  rod  sphere  to  the  surface  f !  the  carburetor  cover  must  be 
equal  to  13,2-13.8  mm  for  tho  K-84M,  <o  13.5-13.8  mm  for  the  K-88  and  K-38A 
(Plato  5-31,  b) .  If  necessary,  adjust  the  installation  of  the  valve  with 
gaskt/ca 

Chocking  the  passage  capability  of  the  carburetor  metering  elements. 
Plato  5-3~  shows  one  of  the  possible  layouts  of  a  device  for  chocking  the 
passage  capability  of  the  metering  elements  (jets,  atomizers)  for  a  period 
of  time  by  neons  of  th®  absolute  usage  of  water. 


i'.i  . 

hit 

-  {  a; 
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Plato  5-30.  C  agram  of  in¬ 
stallation  for  checking  float 
chador  needle  valve  tightness: 
1)  tank  2)  glass  tube 
3)  graduated  scale  4)  needle 
valve  5)  body  6)  toe 
7)  vulve  8)  piston 
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Plate  5-31.  Checking  installation  of 
tho  float  chamber  valve: 
a)  checking  valv#  installation  with  a 
template  h)  installation  dimensions  of 
the  fuel  feed  valve  1)  upper  body  of 
the  carburetor  2)  valve  body  3)  gasket 


Passage  capability,  cirV  minute,  of  the  metering  elements,  is  checked  by 
determining  the  time  for  a  flow  o!"  water  through  it  at  a  temperature  of  IS-JPt 
at  a  pressure  equal  to  1000  *  2  m?«  in  a  column  of  water. 
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Plate  $-32.  Diagram  of  device  for  checking 
passage  capability  of  corburetc-r  metering 
elements: 

l)  upper  tank  2,  10,  12)  valve*  3)  float 
chamber  4)  thermometer  S,  6,  8,  and  9)  pipes 
7)  body  11)  lower  tank  15)  traugh  14)  measuring 
flask  IS)  metering  element  16)  holder 
17)  direction  of  compressed  air  #eed 


Mater  flows  i’roe.  the  upper  tank  1  through  valve  2  into  the  float  eharaber  5, 
in  which  a  constant  water  level  1*  maintained.  Fro©  float  chamber  5,  water 
flgws  through  tubs  S  Into  tody  7,  which  in  raised  along  glass  tube  6  tc  a 
iieteminod  height,  and  sieylts:nee«5ly  flows  through  the  tested  metering  ele- 
tymt  IS,  which  is  fastened  into  holder  16. 

Wstor  fleeing  through  the  tested  metering  oleoent  flows  into  trough  13, 
and  ffos  there  through  valve  12  Into  the  lower  tank  11.  fester  can  flow  as 
needed  from  +*,4  lover  tank  to  the  upper  tank  J  along  pip  3  under  the  force 
iff  compressed  air  introduce  through  pipe  9,  during  which  valves  10  and  12 
must  b«  closed.  After  the  upper  tank  1  is  filled,  valves  10  and  12  must  be 
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in©  water  column  must  he  equal  to  100  mm , 

Temperature  of  r water  flowing  out  is  checked  by  thermometer  4, 

After  the  measuring  vessel  14  (usually  n  measuring  fiaik  with  *  high 
stroll  diameter  neck)  has  been  set  beneath  the  stram  -of  water  flowing  out, 

»ml  thr  1 1  mo  of  its  filling  has  been  measured  In  seconds*  It  U  possible  to 
determine  the  passage  capability  of  one  or  another  metering  element  *t  a 
given  water  pressure,  lor  this,  it  Is  necessary  to  divide  the  quantity  of 
wnu  ,  in  the  measuring  vessel  (In  cm^)  by  the  time  elapsed  to  fill  the  vessel 
(in  seconds),  snd  multiply  the  result  obtained  by  60,  to  give  the  passage 
capability  in  cm^/minute. 

in©  nominal  passage  capability  of  various  metering  element*  of  ho  car- 
Puretor  are  presented  In  Table  5*4. 

for  normal  operation  of  the  carburetor,  It  Is  also  necessary  to  cnock  the 
tightness  of  the  valve  of  the  economize)  with  mechanical  drive.  Checking  may 
be  conducted  on  the  installation  shown  in  Plato  5-30. 


Assembly  of  the  K-84M  carburetor.  Assembly  of  the  carburetor  take*  place 
in  the  reverse  sequence,  fastening  the  units  and  parts  with  the  same  tools 

ir-ed  during  disassembly. 

During  assembly,  it  is  necessary  to  ensure  that  there  is  no  hanging  or 
wedging  of  the  economizer  valves,  accelerator  pump,  choke,  or  throttle. 

The  clearance  between  the  choke  and  the  mixing  chamber  body  must  be  no 
greater  than  0  05  mm. 


Clucking  ,md  adjusting  the  moment  of  the  mechanical  drive  economizer 
opening.  After  installing  the  accelerator  pump  drive,  it  Is  necessary 
t  check  and  possibly  adjust  the  moment  of  opening  of  the  mechanical  drive 
economizer  valve,  The  distance  between  the  edge  of  the  throttle  and  the  wall 
of  the  mixing  chamber  at  the  moment  that  the  economizer  valve  opens  must  be 
.i,0  mm  for  the  K-84M  carburetor.  This  distance  may  be  measured  by  a  template 
or  a  special  measuring  instrument.  If  there  Is  a  deviation  from  this  v«lu®» 
adjustment  must  bo  conducted  by  means  of  bending  the  accelerator  pump  rod  bar 
on  the  K-84M  carburetor  The  bar  is  bent  only  on  a  section  of  30  mm  (Plate 
5-331  .  , 


Checking  carburetor  tightness.  Tightness  of  the  carburetor  may  be  checked 
on  a  special  CARO  meodel  355  device  (Plate  5-34)  for -checking  carburetors. 

Hie  carhuretor  being  checked,  5,  is  installed  on  bracket  7  and  is  pressurizeo 
bv  means  of  supplying  fuel  to  it  at  on  excess  pressure  of  0.2  kg/cm^from 
tnnk  13  along  pipe  3  nnd  hose  2.  Pressure  In  the  system  i*  created  by  pumping 
air  in;o  the  tank  of  the  device  through  roverse  valve  12  by  a  hand  pump  or 
from  a  pneumatic  power  system.  Maximum  pressure  in  the  tank  is  limited  by 


O  .rscyV  /\ 

LivW  V  * 


r4  V  *  "■* 


»  *  ^  t 

\  •. 


293 


V 


f 

f. 


Plato  5-iS.  Diagram  of  adjusting 
the  moment  of  the  mochanical  drive 
economizer  valvo  opening: 
l)  bar  2)  pull  red 


Plate  5-34.  GAPO  model  355  devico  for 
chocking  carburetors: 
i)  manometer  2  and  8)  vubbor  hoses 
3)  fuel  feed  lino  4)  devico  stand 
5)  tested  carburetor  6)  control  pipo 
7)  bracket  9)  bath  10)  valvo  handle 
11)  valve  12)  reverso  13)  tank 
14)  filler  valve  15)  safety  valvo 
16)  observation  port 


safety  val^s  15,  which,  is  adjusted  to  a  pressure  of  0.5  kg/cm^ .  The  tank  is 
filled  with  fuol  through  valve  14,  during  which  it  is  necessary  tc  lower  air 
pressure  in  .:be  tank  b*foi'«hflnd,  for  which  it  is  connected  to  the  atmosphere 
through  valve  U.  V&lves  14  and  II  are  Mocked  together  so  that  in  the 
uvpttflifig,  with  vhi  rotation  of  handle  10  by  90®,  vulve  11  opens  and  releases 
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•ir  from  the  tank,  and  then  with  a  rotation  of  the  handle  by  another  90*, 
valve  14  opens,  connecting  the  tank  with  bath  9,  intended  ffc-r  supplying  fuel 
to  the  device  tank.  Fuel  level  in  the  tank  is  checked  throup  observation 
port  16.  Fuel  level  in  an  assembled  carburetor  map  be  checked  on  the  same 
model  355  device.  For  this,  the  plug  covering  the  mechanical  drive  economizer 
valv*  passage  is  unscrewed,  and  a  fitting  with  rubber  hose  8  is  screwed  in  its 
plane.  Rubber  hose  8  ends  with  a  glass  tube  6  which  has  two  t  whs  on  it, 
indicating  the  limits  of  fuel  level  deviation.  With  the  proper  position  of 
the  float,  the  fuel  level  in  the  carburetor  float  chamber  with  an  excess  fuel 
pressure  in  front  of  the  needle  valve  of  125-170  mm  in  a  column  of  mercury 
must  be  18-19  m  from  the  upper  assembly  plane  of  the  carburetor. 

To  attain  the  proper  value  of  fuel  level  in  the  float  chamber,  the  float 
bracket  may  be  bent. 

Checking  the  accelerator  pump  mechanism.  Using  the  fuel  supply  into  the 
carburetor  float  chamber  from  the  model  3S5  device,  check  the  operation  of 
the  piston  mechanise, which  must  work  reliably  and  provide  a  capacity  of  no  less 
than  17  cm5  for  ten  full  strokes  of  the  piston  at  a  rate  of  50  pumps  por  minute. 

The  throttle  plate  lover  must  bo  pumped  from  the  fully  closed  to  fully 
opened  positions  of  the  plate. 

Tho  quantity  cf  fu*l  is  determined  by  measuring  it  with  a  vessel. 

Before  star'  sasuremont,  stroke  the  pump  several  times  to  onsure  that 
it  works. 

Disassembly  order  of  the  K-88  end  K-88A  carburetors  is  similar  to  tho 
disassembly  order  for  the  K-84M  carburetor,  and  therefore  only  the  differing 
operations  are  presented  below. 

Piute  5-35,  a,  shows  the  unscrewing  of  tho  central  hollow  screw,  removal 
of  tho  upper  body  of  the  cover  (Plate  5-35,  b) ,  gaskot  (Plato  5-35,  c) ,  and 
float  (Plato  5-35,  d)  of  the  K-88  carburetor. 

Plate  S-36,  a,  shows  removal  of  tho  accelerator  pump  and  pneumatic  econ¬ 
omizer  mechanisms  (Plato  5-36,  b),  as  well  ns  the  removal  of  the  mechanical 
economizer  valve  plunger  (Plate  5-36,  c)  of  the  1.-88  carburetor. 

Plate  5-37,  a,  shows  the  unscrewing  of  tho  pneumatic  drive  economiser 
valve  body,  and  Plate  5-37,  b,  c,  and  d,  show  unscrewing  of  the  lets  from 
the  K- '8  carburetor .  Tho  float  chamber  body  and  Insulating  gasket  of  tho 
K-88  and  K-88A  carburetors  are  then  removed  from  the  mixing  chamber  body. 


Keooval  and  disassembly  of  tUt  diaphragm  mechanism.  Unscrew  the  bolts 
(Plate  5-38,  a)  fastening  the  side  cover  of  the  levir  mechanism,  and  remevo 
Che  cover  with  its  gasket.  Remove  spring  1  (Plate  5-3S,  b)  from  the  lever 
pin  2  and  pin  body  with  a  screwdriver,  unpin  red  4  of  the  diaphragm,  separate 
it  from  the  lever  2,  unscrew  fastening  nut  throe  on  the  throttle  plate  shaft, 
and  remove  the  lever.  Unscrew  screws  S  fastening  the  body  of  the  diaphragm 
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Piute  S-SS.  Removal  of  the  cover  and  disassembly  of  the 
K-88  carburetor: 

a)  unscrewing  the  central  screw  b)  removing  the  cover 
c)  removing  the  body  gasket  d)  removing  the  float 


mochan'.sm  to  the  body  of  the  mixing  chamber,  disconnect  the  body  and  remove 
tho  body  gusket ,  remove  the  compression  spring  of  the  collar  and  carefully 
pull  '-he  boaring  collar  from  its  receptacle . 

For  removal  of  the  diaphragm,  it  is  necessary  to  unserow  tho  scrows 
(Plato  J-S8,  c)  faator.irg  the  uppor  cover  to  the  diaphragm  mechanism  body, 
remove  the  cover,  and  pull  out  the  diaphragm  assembled  with  the  rod  4  from 
the  body  (see  Plate  S-38,  b) . 

'bo  diaphragm  unit  is  not  disassembled,  since  the  diaphragm  is  compressed 
between  two  washers  and  fitted  on  a  rod  whose  end  is  crimped. 
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Assembly  of  the  K^8S  and  K-88A  carburetors.  Aftor  checking  tho  com¬ 
ponents  and  parts,  assemble  the  c.  rburetor  in  the  following  order.  Assembly 
of  cue  nixing  chamber  body.  Insert  the  shaft  with  the  forked  hinges  throttle 
actuate**  into  the  actuator  body.  The  shaft  must  rotate  freely  in  the  body 
bushing  with  a  clearance  of  0,035-0.143  mm. 

Insert  tho  ball  bearings  into  their  receptacles  in  the  body  and  fasten 
one  bearing  from  the  side  of  the  actuator  with  a  locking  ring.  Insert  tho 
throttle  shaft  in  the  body  and  ftston  b*>th  throttle  plates  onto  the  shaft  with 
screws.  Install  the  gasket  and  the  uc'.uator  body  with  the  forkod  shaft  and 
fasten  it  with  screws.  Install  the  connecting  lover  shaft  and  the  throttle 
actuator  lever  on  the  end  of  tho  forked  shaft  with  a  support  scrow,  and  fasten 
them  with  a  nut. 

Screw  the  two  idle  adjusting  screws  and  one  support  screw  into  tho  body 
after  mounting  springs  on  them. 

Assembly  of  the  diaphragm  mochanism.  Insert  the  diaphragm  with  its  rod 
into  tho  mechanism  bod*'.  Install  tho  top  cover  and  fasten  it  on  with  screws. 

Screw  the  air  and  vacuum  jets  into  the  mochanism  body.  Insert  the  collar 
and  spring  into  tho  bearing  receptacle.  Install  the  diaphragm  mechanism  body 
with  its  gasket  in  the  mixing  chamber  body  and  fasten  it  with  screws,  install 
lever  2  (see  Plate  5-j8,  b)  of  the  diaphragm  mechanism  on  the  throttle  plate 
shaft  and  fasten  it  >  'th  a  nut.  Connect  the  lever  with  the  rod  4  of  tho 
diaphragm  tnd  f  -ton  the  rod  with  a  cotter  key.  Mount  a  spring  on  the  lever 
pin  and  on  tho  body  pin. 

Install  tho  side  cover  of  the  lover  mechanism  with  its  gasket  and  fasten 
it  with  scre"s  Uce  Plate  S-38,  *) . 

Assembly  of  t\  i  float  charabor  body  of  the  K~G?  und  K-88A  carburetoi'S 
(ese  Plate  S-3u ,  5-36,  and  S-?7),  assembly,  installation,  and  chocking  of  the 
accelerator  numy,  connecting  and  fasten. ng  the  float  chamber  body  to  the 
fixing  chamber  body,  and  assembly,  installation,  ami  fastening  of  the  cover 
(see  Plate  S-  55,  a,  d)  trke  place  tlvo  srne  as  In  the  K-84M  carburetor. 

During  installation  cf  the  see  1  orator  pump  and  connecting  rod  to  tho 
linkage,  It  is  necessary  to  connect  the  li  kap*  rod,  fasten  it  with  screws, 
and  cinch  the  screws  with  stop  plates. 

After  assembling  the  carburetor,  install  tho  rod  connecting  the  choke 
and  chrottlo  plate  levers. 

The  carburetor  is  checked  for  tigh'.nosw.  The  K-h8  and  K-8“A  carburetors 
are  checked  for  tightness  on  an  instrument  same  as  that  for  the  K-84M. 

Disassembly  of  the  engine  revolution  go1* n nor  (K-84M  carburetor).  Remove 
tho  seal,  unscrew  the  screws  fastening  tho  front  and  side  covers,  and  remove 
them  with  vheiv  gaskets. 
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If  necessary,  carefully  remove  the  two  Jets  (upper  air  and  lower  vacuum) 
from  the  diaphragm  mechanism  body  with  a  screwdriver. 

Disassembly  of  the  mixing  chamber.  Unscrew  the  nut  fastening  the  throttle 
drive  lever  and  the  connecting  lover, and  remove  the  levers.  Unscrew  the 
screws  fastening  the  drive  body  and  the  bearing,  remove  the  body  together  with 
the  forked  control  shaft,  and  remove  the  shaft  from  the  body. 

To  extract  the  throttle  shaft,  it  is  necessary  to  remove  the  stop  ring 
of  the  bearing  from  the  side  of  the  control  and  press  out  the  shaft.  Rxtract 
the  two  ball  bearings  from  the  mixing  chamber  body  by  hooking  them  with  a 
curvod  metal  rod  (the  bearings  sir  in  their  receptacles  freely).  If  necessary, 
unscrew  the  idling  system  adjusting  scrows  .and  stop  screw. 


Plate  5*36,  Removal  of  float  chamber  parts  of  tho 
K-8 8  carburotor: 

a)  extracting  the  accelerator  pump  and  rod 

b)  removing  the  pneumatic  economiser  mechanism 

c)  removing  tho  mechanical  economiser  plunger 
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Plato  5-37.  Removal  of  jots  from  a  K-88  carburetor: 
a)  unscrewing  the  pneumatic  drive  oconomlzor  valve  body  b)  un¬ 
screwing  tho  main  jet  c)  unscrewing  tho  idlo  jet  d)  unscrewing 

t,ho  uir  jet 


Chocking  tho  basic  cor.pononts  of  a  carburetor.  Before  checking  an 
assembly,  all  parts,  assemblies,  and  passages  of  tho  carburetor  are  washed 
out  in  acetone  or  clean  koroseno,  and  the  throttle  drive  body  is  blown  out 
with  coinprossod  air.  If  a  bushing  Is  worn  so  thut  its  clearance  is  increased 
to  a  dimension  of  mo;o  than  0.143  mm,  it  is  necessary  to  roplaco  the  drive 
body  in  assembly  witn  tho  burning  or  drill  tho  worn  bushing  out  of  tho  body, 
renew  tho  hol“  to  , »s  nominal  dimension  of  10.4-10.435  mm,  and  press  in  a  new 
bronze  bushing  wi.h  ■*?.■  interference  of  0.055-0.080  mm. 

After  tho  bushing  has  boon  prossul  In,  its  interior  diamotev  should  ho 
reamod  out  vo  a  nominal  di sons  Ion  of  8.0-8.058  mm  (nominal  dimension  of  the 
shaft  with  tho  forked  hinged  throttle  actuator  is  7 ,915-7 ,lJo5  nun). 

Tightness  of  tho  float  and  tho  assembled  float  chamber  noodle  valve  and 
passage  capability  of  tho  motoring  elements  of  the  K-88  and  K-88A  carburetors 
aro  checked  tho  samo  as  the  K-84M  carburetor. 
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Assembly  of  the  K-88  end  K-88A  carburetors.  After  checking  the  com¬ 
ponents  and  parts,  assemble  tho  carburetor  in  the  following  order.  Assembly 
of  the  mixing  chamber  body.  Insert  the  shaft  with  the  forked  hinges  throttle 
actuator  into  the  actuator  body.  The  shaft  must  rotate  freely  in  the  body 
bushing  with  a  clearance  of  0.03S-0.145  mm. 

Insert  the  ball  bearings  into  their  recoptaelos  in  tho  body  and  fasten 
one  bearing  from  tho  side  of  the  actuator  with  a  locking  ring.  Insert  tho 
throttle  shaft  in  the  body  and  fasten  both  throttle  plates  onto  the  shaft  with 
screws.  Install  tho  gaskot  and  the  actuator  body  with  tho  forked  shaft  and 
fasten  it  with  screws.  Install  tho  connecting  lover  shaft  and  the  throttle 
actuator  lever  on  tho  end  of  the  forked  shaft  with  a  support  screw,  and  fasten 
them  with  a  nut. 

Screw  the  two  idle  adjusting  screws  and  one  support  screw  into  tho  body 
after  mounting  springs  on  them. 

Adorably  of  tho  diaphragm  mechanism.  Insert  the  diaphragm  with  its  rod 
into  tho  mechanism  body.  Install  the  top  cover  and  fasten  it  on  with  screws. 

Screw  tho  air  and  vacuum  Jots  into  tho  mechanism  body.  Insert  the  collar 
and  spring  into  tho  bearing  receptacle.  Install  the  diaphragm  mechanism  body 
with  its  gasket  in  tho  mixing  chamber  body  and  fasten  it  with  screws.  Install 
lover  2  (see  Plate  5-38,  h)  cf  the  diaphragm  mechanism  on  the  throttle  plate 
shaft  und  fasten  it  with  a  nut.  Connect  the  lovor  with  tho  rod  4  of  tho 
diaphragm  and  faston  tho  rod  with  a  cotter  key.  Mount  a  spring  on  the  lovor 
pin  and  on  tho  body  pin. 

Install  tho  side  cover  of  tho  lover  mochanism  with  its  gaskot  and  faston 
it  with  screws  (soo  Plato  5-38,  a). 

Assombly  of  tho  float  chasibor  body  of  the  K-88  and  K-88A  carburetors 
(soe  Plats  5-35 ,  5-36,  and  5-37),  assombly,  installation,  and  chocking  of  tho 
accelerator  pump,  connecting  and  fastening  the  float  chamber  body  to  tho 
mixing  chamber  body,  and  assembly,  installation,  and  fastening  of  the  cover 
(soe  Plato  S-3S,  a,  b)  take  place  the  same  as  in  the  K-84M  carburetor. 

During  installation  of  tho  accelerator  pump  and  connecting  rod  to  tho 
linkage,  it  is  necessary  to  connect  the  linkage  rod,  fasten  it  with  screws, 
und  cinch  the  sci'ows  with  stop  plates. 

Aftov  assembling  the  ca-buretor,  install  tho  rod  connecting  the  choke 
and  throttle  plate  levers. 

The  carburetor  is  checked  for  tightness.  Tho  K-88  und  K-88A  carburetors 
aro  chocked  for  tightness  on  an  instrument  the  same  as  that  for  the  K-84M, 

Disassembly  of  the  engine  revolution  governor  (K-34M  carburetor).  Ilemove 
the  seal,  unserr  1  the  screws  fastening  the  front  and  side  covers,  and  remove 
them  with  their  gaskets. 
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Far  removal  of  the  regulating  unit  parts  (adjusting  screw  and  nut,  and 
ths  sprang  and  rod),  it  is  necessary  to  partially  unscrew  the  adjusting  nut  4 
(see  Plate  S*lft)  so  that  rod  2  can  be  freely  removed  from  the  rod  of  the 
shaped  lug  1,  After  this,  the  parts  of  tho  regulating  unit  are  removed  from 
the  passage  of  the  body  in  assembly. 

n 

To  remove  rod  8  with  its  piston  7,  it  is  necessary  to  unscVew  the  screws 
fastening  the  throttle  plates,  withdraw  the  pl&ttt  pin  from  the  slot  in  the 
fod,  remove  the  plate,  and  then  pull  the  rod  and  piston  from  the  cylinder  in 
body  11. 

PuM  shaft  13  with  lug  1  and  tho  reodlo  boarings  14  from  their  recess, 
and  knock  out  (if  necessary)  the  plug- tho  bearing  rocoptaclo. 


Pluto  S-38,  Disassembly  of  the  engine  revolution  governor 
diaphragm  mechanism: 

a)  removing  the  lever  mechanism  cover  b)  diaphragm  mechanism 
from  lever  mechanism  side  e)  removal  of  diaphragm  cover 
1)  spring  2)  level  5)  nut  4)  diaphragm  rod  5)  diaphragm 
mechanism  body  fastening  screw 


for  removal  of  the  regulating  unit  pans  (adjusting  screw  and  nut,  and 
the  spring  and  rod),  it  is  noemsaary  to  partially  unscrew  the  adjusting  nut  4 
(see  Plate  5-16)  so  that  rod  2  can  be  freely  removed  from  the  rod  of  the 
shaped  lug  1.  After  this,  the  parts  of  the  regulating  unit  are  removed  from 
the  passage  of  the  body  in  assembly. 

To  romove  rod  8  with  its  piston  7,  it  is  necessary  to  unscrew  the  screws 
fastening  the  throttle  plates,  withdraw  the  plate  pin  from  the  slot  in  the 
fod,  romove  the  plate,  and  then  puli  the  rod  and  piston  from  the  cylinder  in 
body  11. 

Pull  shaft  13  with  lug  1  and  the  needle  bearings  14  from  thoir  recess, 
end  knock  out  (if  necessary)  the  plug  from  the  bearing  receptacle. 


Plato  5-38.  biaasaembly  of  the  engi"*  revolution  gover-or 
diaphragm  mechanism. 

a)  removing  the  lever  mechanism  cov/'.r  b)  diaphragm  mechanism 
from  lever  mechanism  side  c)  removal  of  diaphragm  cover 
1)  spring  2)  levar  31  nut  4}  diaphragm  rod  5)  diaphragm 
mechanism  body  fastening  screw 
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Assembly.  Assembly  should  take  place  in  the  following  order:  lubricate  ) 

the  bearings  with  l-13c  grease,  insert  the  shaft  with  its  needle  bearings 
and  formed  lug  in  its  recoss  and  pross  in  the  plug. 

Install  the  piston  and  rod  in  their  cylinder,  sot  the  pinto  with  it?  pin 
on  the  shaft,  connect  the  rod  slot  with  the  plug  pin  and  fasten  it  >m  it? 
ihaf'  with  screws.  Install  the  second  plate  on  the  shaft  and  fasten  it  with 
screws . 

Insert  the  regulating  unit  parts  in  the  body  passage  with  the  bent  end 
of  the  spring  going  into  the  slot  in  the  body  passage.  After  mounting  the 
spring  on  the  lug  pin,  connoct  the  spring  to  tho  shaped  lug.  Moving  previously 
screwed  in  the  adjusting  nut,  tighten  the  spring. 

Install  tho  side  cover  with  its  gaskot  on  tho  body,  and  fasten  it  with 
scrows.  The  front  cover  is  installed  and  fastonod  after  it  has  boon  chocked 
and  tho  governor  adjusted. 

Tho  revolutions  govornor  is  chocked  and  udjustod  on  tho  engine  or  on  a 
special  installation.  During  adjustment,  it  is  necessary  to  romombor  that: 
the  stronger  the  spring  tension,  the  higher  the  numbor  of  engine  revolutions 
at  which  tho  governor  will  trigger,  and  convovsoly,  the  lower  tho  spring 
t.onsion;  the  lower  the  number  of  engine  revolutions  at  which  the  governor  will 
trigger. 

A  properly  adjustod  governor  must  triggor  at  2600-2750  ongino  crankshaft 

rpra. 

Plato  5  39,  a,  shows  a  GAHO  model  419  dovico  for  chocking  the  revolution 
governor  adjustment,  and  Pluto  S-39,  b,  shows  the  schematic  of  tho  device. 

Tho  revolution  governor  2  Is  fastened  onto  the  asaombly  surface  9  and 
arrow  12,  which  has  s fta  10,  is  installed  on  plate  8  of  the  governor. 

After  this,  the  movable  scale  body  is  rotatod  so  that  thy  end  of  the 
arrow  coincide?  with  the  zanv  degree  division. 

elasticity  of  spring  3  of  vhe  governor  Is  checked  according  to  «?viutiof} 
of  arrow  12  when  load  11,  weighing  100  grams,  is  hung  at  points  II  and  111  of 
arm  10,  With  this,  the  information  received  is  compared  w-itn  tht  data  on 
plate  13,  which  is  fastened  onto  the  device. 

The  governor  i*s  adjusted  by  changing  the  tension  on  Us  spring  with  screw 
h&ndi $  7,  totaling  tho  coarse  adjustment  screw  5,  a  preliminary  setting  is 
achieved,  and  rotating  hollow  bodied  screw  handle  6  into  nut  4,  ,-i  fine  adjust’ 
sent  U  achieved,  performing  the  final  setting  of  the  revolution  govornor, 
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Piute  5-39.  GARO  rnodol  419  device  for  chocking  a  maximum 
revolution  governor  of  an  in-lino  engine: 
a)  device  in  f.rsombly  h)  device  schematic  1)  scalo 
2)  revolution  governor  3)  governor  spring  4)  governor  fine 
adjusting  nut  5)  governor  coarse  adjust ine  screw  6)  hollow 
bodied  screw  hondlo  7)  screw  handlo  8)  governor  plate 
9)  device  assembly  surface  10)  arrow  arm  11)  control  weight 
12)  arrow  13)  plato  with  adjusting  data 


The  revolution  governor  of  the  k-88  and  K-88A  carburetors.  The  engine 
rovolution  governor  consists  of  two  mechanisms:  the  centrifugal  switch  in¬ 
stalled  on  the  camshaft  gear  cover,  and  the  diaphragm  aechanism  installed  on 
the  wising  chamber  of  the  carburetor. 

The  centrifugal  switch  i«  disassembled  and  assembled  separately  frost  the 
diaphragm  lechanisw,  but  adjusted  together  it. 

Disassembly  of  the  centrifugal  switch  is  not  recommended  unless  i*  1* 
needed .  During  repair,  the  centrifugal  switch  must  be  dis ass etsbled  in  the 
fallowing  order. 

tfnicraw  the  screws  fastening  cover  M>  (see  Plate  $-17),  remove  it  fro* 
the  body  in  asstably  with  18,  remove  the  seal  from  the  cover,  and  if 
na&wiaaiy  resov*  the  gaaket . 
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Remove  rotor  22  in  assembly  with  ita  euppo.t  wtehers  from  the  body,  end 
then  remove  the  washers  from  the  rotor . 

For  disassembly  of  the  rotor,  It  is  necessary  vj  remove  the  stop  ring 
fastening  the  valve  seat  with  a  serewdviver,  and  than  knock  out  seat  28  of 
the  valve,  lightly  tapping  the  rotor  on  a  wooden  object.  Then,  if  necessary, 
remove  gasket  16  of  the  seat. 

Rotating  the  adjusting  screw  handle  20  to  th»  left,  free  spring  14  from 
the  threaded  screw  (the  end  of  the  spring  which  is  decreased  in  diameter  is 
a  thread  for  the  adjusting  screw],  Unscrew  y»lv«  2?  in  aasejsldy  with  the 
spring  (the  adjusting  «cr«w  dots  not  -.operate  from  the  spring,  since  it  is 
rolled  into  the  body  of  the  rotor)  and  separate  the  spring  from  tho  valve. 

For  disassembly  of  tho  switch  body,  it  is  necessary  *o  unscrew  plug  21 
with  its  gasket  from  tho  hole  for  setting  the  switch  soring,  and  then  unscrew 
the  lubrication  fitting  with  its  gasket  and  pull  out  wick  23  with  a  screw¬ 
driver  or  av'tiil  rod  with  a  bout  end. 

Umuvw  tho  ileovo  of  thr  pipe  contacting  the  diaphragm  mechanism  from 
the  body  and  tho  sleeve  from  tho  pipe  connecting  tho  above-throttle  space  of 
tho  carburetor. 

If  necessary,  press  tho  metal -ceramic  bushing  24  of  the  rotor  axis  out 
of  the  body 

Checking.  The  switch  valve  must  fit  against  its  seat  along  its  entire 
circus,; ^vence.  Vstve  lapping  is  permitted-  A  lamped -In  valve  is  checked  for 
tlghtneis  with  a  vacuum  of  1000-1100  ms*  in  a  water  column  for  a  period  of  one 
ninute.  with  a  valve  wet  in  gasoline,  a  pressure  drop  is  not  allowed. 

The  Internal  dimension  of  the  rotor  *h„  t  bushing  must,  he  13. 0-13. 03$  «s. 
The  nominal  dimension  of  «  rotor  shaft  is  12.93-12.93  aa. 

If  wear  is  present,  the  bushing  and  shaft  must  he  replaced.  A  new 
bushing  Is  pressed  in  with  at.  ints? Terence  of  0. 005-0 .040  mot  and  is  fitted 
according  to  tho  shaft  diameter  with  »  clearance  of  0.055-0. ICS  a*. 

The  cover  seal  must  be  in  good  condition.  The  sharp  edge*  af  the  seal 
rubber  must  not  have  signs  of  stretching  The  threads  in  tho  holes  for  tho 
sleeves  Must  be  in  good  condition. 

Assembly  of  the  centrifugal  switch.  Switch  assembly  takes  place  in  th* 
reverse  order  from  disassembly. 

Having  Installed  the  valve  and  spring,  seet  and  gasket,  ami  fastened  the* 
with  s  top  ring  in  the  rotor,  assemble  the  rotor.  The  rote*'  valve  must  freely 
move  in  the  guide. 
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Mount  tho  spacing  washer  on  the  rotor,  Install  it  in  the  body,  having 
guided  the  shaft  into  the  rotor  bushing,  and  mount  the  support  washer. 

Insert  the  rubber  casing  seal  in  the  cover,  set  tho  cover  on  the  body  with 
its  gasket,  and  fasten  it  with  screws. 

3oak  the  felt  wick  in  engine  oil,  with  the  excess  oil  being  allowod  to 
drain  off. 

Adjusting  the  centrifugal  switch.  In  the  process  of  operation,  the 
centrifugal  switch  valvo  spring  might  lose  Its  elasticity,  and  the  governor 
will  cut  in  at  a  lower  number  of  engine  revolutions,  as  a  result  of  which  the 
maximum  speed  of  the  motor  vehicle  will  bo  decrearsd. 

Therefore,  the  assembled  centrifugal  switch  must  be  checked,  and  if 
necessary,  adjusted  so  that  it,  in  connection  with  the  diaphragm  mechanism, 
will  cut  in  at  the  assigned  maximum  number  of  engine  crankshaft  revolutions. 

Checking  and  adjusting  the  centrifugal  switch  should  be  done  during  the 
process  of  testing  the, engine  on  the  stand  after  overhaul. 

For  adjusting,  the  tested  centrifugal  switch  is  installed  on  the  engine 
and  fastened  with  bolts.  After  starting  thf  engine,  with  fully  opened 
throttles,  check  the  imager  of  engine  crankshaft  rsvolutions  at  which  the 
centrifugal  switch  must  cut  in  .oh  the  tachometer.  The  switch  sust  cut  in  at 
3100  engine  crankshaft  r^m,  If  the  switch  cuts  in  at  a  higher  or  lower  n‘«*feer 
of  revolutions ,  it  Is  necessary  to  stop  the  engine,  and  then,  without  removing 
the  switch  fro*  she  engine,  unscrew  plug  21  and  adjust  the  rotor  by  turning 
the  adjusting  screw  20  with  a  screwdriver  and  changing  the  tension  on  spring  14. 

When  the. screw  is  turned  to  the  right,  the  switch  rotor  spring  tension  U 
increased,  and  when  it  Is  turr^d  to  the  k-ft,  the  spring  tension  1$  decreased 
respectively  Increasing  or  decreasing  the  itm&er  of  engine  crankshaft  revolutions 
at  which  the  switch  begins  to  cut  in. 

After  adjustmsrM,  the  plug  should  be  screwed  into  the  hole  in  the  switch 
body,  the  engine  should  be  started,  »nd  the  result  of  adjustment  checked. 

Having  finished  »d jus  "sent,  remove  the  centrifugal  switch  fro#  the 
stationary  engine,  seal  it,  and  ship  it  fs?r  instillation  on  a  *o"or  vehicle 
engine. 
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Section  III.  Transmissions 


Chapter  0.  TV-  Clutch 
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The  single-disk  clutch  of  the  ZIL-ISO,  ZIL-157K,  and  211-131  ssotor 
vrhlcla?  (Plate  6-n  provide*  transference  of  *  twisting  aonent  of  up  to 
4}  kg  Mt»H. 

The  pressure  plate  8  in  assembly  with  the  cover  5  Is  fastened  to  the 
flywheel  with  eight  -7t>flt»irlng  belts  having  a  sody  iliui»ttr  of  10. 000-11. ‘>4 2  ws 
and  a  shoulder  length  of  >2.5  m.  The  twisting  absent  is  transmitted  Fro* 
the  clutch  cover  to  t>s  driven' disk  through  pressure  plate  8  by  four  pairs  of 
spring  plates  5. 

Four  Uv?rs  JO  are  fastened  onto  the  pressure  plate  on  brackets,  and, 
resting  es*  their  center  part*.  rotate  on.  pins  25,  which  are  shunted  an  the 
support  fos-te  27.  Hie  sups-ort  forks  are  fastened  to  the  cover  3  with  adjusting 
nut#  *8.  Te.  decrs*£«  friction,  the  lever  pins  and  forks  work  on  needle  bear¬ 
ings  26,  which  are  pscFe?  with  grease  during  assembly  of  the  clutch. 

The  ptekfur?  fore*  of  the  clutch  is  created  by  U*  springs,  which  are  in* 
$Uil«d  between  the  clutch  cover  and  the  pressure  plate.  Insulating  washers  9 
are  laid  beneath  the  pressure  plat*  side  of  th>-  springs.  The  pressure  pl>  •# 
and  cover  assembly  are.- Statically  balanced  to  an  accuracy  of  90  grwe  c*. 
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Yhs  .irtvt-ii  is  seal,  /with  riveted  friction  plates  and  hub  15,  and 
has  a  friction  type  ■‘-.urque  vibration  dumper  ^onsi^ting  of  eight  springs  with 
supporting  pistes  »r.d  two  da&per  di$k«,  The  driven  disk  assembly  is  static¬ 
ally  balanced  to  an  accuracy  of  2$  gram  cm. 

line  clutch  throwout  Haring  is  of  cXosed  construction.  It  is  packed 
with  gma©  only  during  its  assembly  at  the  factory. 

During  <aiscng%'®ment  of  the  dutch,  bearing  S2  of  the  sleeve  presses 
against  the  inner  ends  of  thy  four  levers  SO,  and  the  outer  ends,  transfering 
the  force  to  the  brings  10?  withdraw  the  pressure  Plata  8  from 

flywheel  2. 

A  packing  gasket  is  installed  between  i'3xa  clutch  housing  and  its  cover 
on  the  211.-131  motor  vehicle.  A  packing  gasket  is  also  installed  beneath  the 
flange  of  the  clutch  disongagsmejtH'fosk.  Both  gaskets  are  installed  with 
sealing,  paste  (VTb  MKh?  3536-52K  The  front  and  rear  faces  of  the  clutch 
housing  are  p#.#,.ed-with  the  same  paste  during  assembly  of  the  power  unit.  To 
seal  the  clutch  disengagement  forks,  rubber-  rings  are  installed  on  their 
journals  ess  both  sides. 

A  special  reftinene  shield:  is  located  on  the  lower  part  of  the  front  face 
e?  the  clutch  housing  and  covers  r>e  opening  in  the  ^lut^h  housing.  The 
shield  is  fastened  tc  the.  ciutch  housing  with  two  bolts  and  is  pressed  against 
the  tower  surface  of  the  cylinder  block  by  a  "rejection  on  the  front  pan  of 
the  clutch  housing  cover.  During  assembly,  t  is  necessary  to  first  screw  in 
tH  holts  fastening  the  shield  to  the  point  where  the  bolt  heads  touch  the 
spring  washers,  and  then,  without  finally  tightening  them,  tighten  the  bolt3 
fastening  the  clutch  housing  cover,  and  only  after  this,  tighten  the  bolts 
fastening  the  shield.  In  all  operations  connected  with  disassembly  of  the 
clutch,  it  is  necessary,  to  use  tha  seeling  paste  (’Tit  MKhP  3336-52)  in  the 
points  KeMioned  aoove  during  installation  of  the  assemblies  in  their  p’aees. 
A  tube  of  this  p&sie  is  supplied  with  each  ?IL- 130  motor  vehicle.  The  basic 
data  on  the  clutch  are  presented  in  Table  6-1. 

"be  pressure  piste  is  manufactured  of  SCh  18-36  cast  iron  (C30ST  1412-54)  . 

The  clutch  pressure  plate  lever  is  manufnetmed  of  35  steel  ((TOST  1050-60) 
The  depth  of  the  ;/a*Udiied  iay$r  is  0.15-0.30  am.  Hardness  Is  HRC  56-62. 

The  number  of  levers  is  four. 

The  lever  pin*  and  support  fork  of  the  l«ver  are  manufactured  of  15  steel 
(Cs&VF  1051*30).  The  depth  of  the  cyanidisud  layer  of  the  pins  is  0,15-0.30  am. 
NSMfdnwss  is  HhC  56-62. 

The  driven  disk  Is  manufactured  of  SO  steel  (£»ST  3680-57,  GOST  014-56). 
Hardness  is  H8C  35-40:  The  disk  is  subjected  to  phosphat  Uat  ion .  The  driven 
disk  hub  U  manufactured  of  40Kh  steel  (GDST  4543-61).  Hardness  is  HB  255-285. 
The  disk  is  phospHtiied  aad  passivated  in  a  solution  of  bichromate. 
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[Plate  6-1*  continued] 


port  plate  22)  driven  disk  lining  23)  steel  driven  disk  74)  clutch  housing 
25)  pins  26)  needle  bearings  27)  support  fork  28)  adjusting  nut  29)  com¬ 
pression  plate  30)  pressure  plate  lever  31)  guide  sleeve  33)  sleeve  spring 
34)  throw  out  bearing  sleeve  3$)  transmission  input  shaft.  36)  clutch  dis¬ 
engagement  fork 


Table  6-1.  Technical  characteristics  of  tho  single-disk  clutch 


Parts  and  their  parameters 


ZIL-1S7K 


ZIL-130  and  ZH-131 


Clutch  assembly 

Number  of  driven  diskt 
Pull  clutch  pedal  travel,  mm 
Pedal  working  travel,  mm 
Pedal  free  travel,  mm 
Number  of  friction  linings 
Friction  lining  material 
Diameter  of  friction  liners,  mm: 
Exterior 
Interior 

Friction  liner  thickness,  mw 
Diameter  of  holes  for  I’ivets  in 
liner,  mm 

Diameter  of  holes  in  liners  for 
rivet  heads,  mm 

Thickness  of  shoulder  in  friction 
lining  recess  for  rivet,  mm 


1 

180 

130-150 

30-45  35-50 

2 

Asbo9tos  composition 

341-342 
186-187 
3.9-4. 1 
4.0-4. 3 


9, 5-9. 7 
1.25-1.50 


Pressure  springs 


Number  of  pressure  springs  16 

Height  of  spring  in  free  condition, 

mm  61.7-63.0 

Control  height  of  spring,  mm  45 

Load  with  spring  at  control  height, 
kg  64-72 

Minimum  allowable  load  at  control 

height,  kg  60 

Elastic  sleeve  spring  (damper) 

Number  of  springs  8 
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Spring  height:  in  free  condition,  aw  24.SS-24.6S 

Spring  control  height,  mm  (no  lass)  22. S 

Load  with  spring  at  control  height,  kg  50-65 

Spring  height  under  compression  to 

the  point  of  coil  touching,  m  21-22 

Clutch  disengagement  sleeve  return  spring 

i 

'lumber  of  springs 

Spring  length  in  free  condition,  m 
|  (no  greater) 

!  Spring  control  length,  m 

Load  with  spring  at  control  length,  kg 
Minimum  allowable  load  with  spring  at 
i  control  length,  kg 

Clutch  linkage  spring 


1 

180 

147 

9-12 


1 

132 

174 

22-29 

18 


!  Number  of  springs  1 

|  Height  in  frue  condition,  mm  130 

I  Spring  control  height,  mm  70 

Load  with  spring  at  control 

height,  kg  23-28 

Minimum  allowable  load  with 
j  spring  at  control  height,  kg  18 

Clutch  pedal  return  spring 

Number  of  springs  1 

Spring  length  in  free  condition.,  mm  173 

Spring  control  length,  mm  217 

Load  with  spring  at  control  length,  kg  23-31 
Minimum  allowable  load  with  spring 

at  control  length,  kg  20 


1 

36 

56 

1 .5-2.5 
1.2 


The  clutch  disongaging  sleeve  is  manufactured  of  SCh  15-32  cut  iron 
(GOST  1412-54) . 

The  clutch  disengaging  fork  is  manufactured  of  45  steel  (GOST  1050-60) . 
Hardness  of  the  tempored  surface  is  HRC  52-62.  Depth  of  the  tempered  layer 
Is  1. 0-4.0  mm. 

The  flange  of  the  clutch  disengaging  fork  is  manufactured  of  5Ch  15-32 
cast  iron  (GOST  1412- S4) .  The  bushing  of  tho  fork  flange  is  manufactured  of 
KCh  35-10  wrought  iron  (GOST  1215-59). 
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)  THe  clutch  disengaging  fork  lever  is  oanufactured  of  KCh  35-10  wrought 

iron  (GOST  1215-59). 

The  clutch  disengaging  linkage  is  shon  in  Piste  6-2. 


Plate  6-2.  Clutch  disengaging  linkage  of  the  ZIL-130  motor 

vehicle: 

1)  pedal  2)  return  spring  3  and  10)  levers  4)  stop  nut 
5)  shaped  adjusting  nut  6,  11,  and  15)  lubricatinn  fittings 
7)  pedal  shaft  8)  spacing  spring  9)  rod  12)  flange 
13)  «le(i»<s  lining  14)  clutch  disengaging  fork  16)  sleeve 
with  bearing  17)  clutch  housing 
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Technical  servicing 

The  single-disk  clutch  is  not  adjusted  on  the  motor  vehicle.  If  necessary, 
the  clutch  is  removed  and  adjusted. 

Care  for  the  clutch  includes  cleaning  the  dirt  from  it  and  the  timely 
tightening  of  bolts  fastening  the  clutch  housing  to  the  cylinder  block.  These 
bolts  are  torquod  (torque  moment  is  8*10  kg  meters) .  The  bolt  heads  aro 
stopped  with  plates  whose  ears  aro  bent  up  against  a  flat  on  tho  bolt  head. 

Care  for  tho  clutch  linkage  consists  of  adjusting  tho  podal  freo  travel 
by  moans  of  changing  the  longth  of  the  rod.  The  clutch  disengagement  sloeve 
bearing  does  not  require  lubrication  during  operation.  The  clutch  disongago- 
raent  fork  and  pedal  shafts  are  lubricated  according  to  the  lubrication  chart 
(see  Appendices  10  and  ll--see  Part  II).  For  adjustment  of  the  clutch  dis¬ 
engaging  linkage,  see  Plate  6-10. 


Disassembly  and  assembly 

During  removal  of  the  clutch,  it  is  necessary  to  unscrew  the  bolts 
fastening  the  transmission  to  the  clutch  housing,  disconnect  tho  transmission 
from  the  housing,  and  remove  it. 

Unscrew  the  bolts  fastening  tho  clutch  housing  shield  ar.d  ’*;■  oyj  it. 

Unscrew  the  bolts  fastening  the  lowor  cover  of  the  clutch  housing  and 
remove  the  cover. 

Loosen  tho  tension  bolt  fastening  tho  lever  on  tho  fork  shaft,  remove  tho 
lever,  and  drive  out  the  key. 

Loosen  tho  two  bolts  fastening  tho  bushing  flange  and  remove  it. 

Pull  out  tho  clutch  disengagement  fork,  after  previously  moving  it  to 
the  loft  and  inclining  it  downward. 

Tho  clutch  is  dynamically  balanced  in  assembly  with  tho  crankshaft  at 
tho  plant.  To  maintain  tho  balance,  bofore  removing  the  clutch  from  the  fly¬ 
wheel,  it  is  necessary  to  make  marks  on  tho  flywheel  and  tho  pressure  plat<» 
cover,  Tliis  will  allow  them  to  bo  installed  in  their  original  position,  not 
destroying  tho  factory  balancing. 

I'nscrow  the  bolts  fastening  tho  pressure  plate  covor  to  tho  flywhool . 

Whilo  unscrowing  tho  bolts,  rotato  the  flywhool  sootuontially .  The  bolts  must 
bo  unscrewed  gradually  and  in  sequence,  In  order  to  avoid  deforming  tho  cover. 

Romove  tho  prossuro  plate  in  assembly  and  romovo  tho  clutch  driven  disk. 

Disassembling  the  pressure  plate.  Before  beginning  disassembly,  mark  tho 
rotative  positions  of  all  parts  of  the  clutch.  For  disassembly  of  the  pressure 
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plate,  an  auxiliary  flywheol  and  steel  disk  9,8  mm  thick  must  be  used  in  place 
of  the  driven  disk.  In  place  of  the  steel  disk,  any  hard  lining  of  the  given 
dimensions  can  also  be  used.  If  necessary,  various  attachments  with  quick 
clips  can  be  used  for  pressure  plate  disassembly,  but  wit?,  the  mandatory  in* 
stallatlon  of  the  pressure  plate  disk  on  eight  centering  studs  or  bolts  with 
the  consequent  pressure  of  the  jacket  on  its  feet. 

Por  disassembly  of  the  clutch  pressure*  plate,  it  i3  necessary  to  set  tho 
flywheel  on  the  bench,  lny  the  disk  on  the  working  surface  of  the  flywheel, 
set  the  pressure  plate  in  assembly  with  it9  cover  on  it,  and  fasten  it  to  the 
flywheel  with  lengthened  bolts,  The  bolts  must  be  10-12  mm  longer  than  the 
normal  bolts  used  for  fastening  the  covor. 

It  is  recommended  that  disassembly  of  the  pressure  plate  take  place  in 
the  following  order.  Unpin  the  bolts  fastening  tho  support  plates,  unscrew 
them,  and  remove  the  plates  from  the  clutch  cover.  Unscrew  the  adjusting 
nuts  witli  a  special  wrench. 

Unscrew  the  bolts  fastening  the  paired  spring  plates,  and  remove  the 
guiding  bushings  from  tho  shaped  holes  in  those  plates.  Then  gradually 
unscrew  all  the  bolts  fastening  the  cover  to  the  flywheel,  v^til  pressuro  is 
completely  rcleasod  from  the  pressure  plate,  and  then  screw  out  those  bolts 
completely.  Remove  the  covor,  tho  pressure  springs,  and  the  insulation  washers. 

Mark  the  position  of  each  clutch  disengaging  lever  relative  to  the  pressure 
piste,  unpin  and  remove  tho  pins  connecting  tho  lovers  with  tho  prossurt  plate, 
romovo  the  levers  in  assembly  with  the  support  forks,  and  extract  the  rollers 
from  their  receptacles  in  the  levers.  Unpin  and  drive  out  tho  pins  connecting 
tho  lavors  with  tho  support  forks,  removo  the  forks  from  tho  lovers,  and  ex¬ 
tract  tho  rollers  from  their  receptacles  in  the  lovers.  Romove  the  pressure 
plato  from  tho  auxiliary  flywheel. 

If  there  are  no  additional  bolts  of  extendod  length  available,  disassembly 
of  the  pressure  plate  may  be  conducted  in  tho  following  manner. 

Install  tho  pressure  plan  in  assembly  on  the  flywheel,  with  tho  steel 
auxiliary  disk  9.8  mm  in  thickness,  and  fasten  thorn  with  normal  bolts. 

Unpin  cuv?  <•  ?  "row  the  bolts  fastening  tho  support  plates  and  remove  the 
plates  from  the  ,'over.  Unscrew  tho  bolts  fastening  tho  paired  spring  plates 
and  drive  tho  jl.uo  bushings  from  their  shaped  holes  in  the1  plates.  Prelimin¬ 
arily  unscrew  the  adjusting  nuts  and  leave  them  cm  the  forks  (on  approximately 
half  tho  height  of  the  threaded  portion  of  tho  nut);  then  unscrew  all  the 
normal  holts  fastening  the  clutch  covor  on  tho  flywheel,  and  after  this, 
pressing  on  the  cover  by  hand,  finally  unscrew  the  adjusting  nuts,  unscrewing 
them  pair-wise  on  opposite  sides  of  the  cover  until  the  springs  are  fully 
freed  fror»  pressure.  After  this,  remove:  the  clutch  cover,  prossure  spring#, 
insulation  washers,  clutch  disongaging  lovers,  and  prossuro  plato  from  the 
flywheel . 
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Having  disassembled  t '.vs  clutch,  it  is  necessary  to  wash  out  all  the  parts 
in  »  degreasing  solution,  chwcs  then  for  usability,  and  if  necessary,  replace 
unusable  parts  with  new  ones. 

Assembly  cf  the  pressure  plate,  ’me  pressure  plate  should  bo  assembled  in 
a  sequence  which  is  the  reverse  of  that  for  disassembly  on  an  auxiliary  fly¬ 
wheel  (used  as  a  tool),  placing  a  device  (Plate  6-3)  for  regulating  the  position 
of  the  clutch  disengaging  lovers  beneath  the  pressure  plate. 

Allowable  deviation  in  parntlelnoss  between  the  surfacos  cf  the  shoulders 
of  the  device  must  be  no  boater  than  0.01  mm.  In  this,  the  plane  of  the 
surfaces  of  the  shoulders  must  be  parallel  to  surface  three  of  the  projection 
on  which  the  control  plate  is  installed.  The  allowable  nonparallelness  is  no 
greater  than  0.02  mm. 

Set  the  flywheel  on  &  metal  tor king  bench,  lay  the  stool  disk  or  adjusting 
device  on  it,  and  set  the  clutch  pressure  plate  cn  thorn. 


Plate  6-3.  Device  for  regulating  tho 
position  of  clutch  disengaging  levers: 
1)  device  shoulders  2)  control  plate 
3)  device  projection  surface  for  in¬ 
stalling  the  control  plate 


Assomblo  the  needle  bearings.  Por  this,  insert  a  technological  ball 
which  is  8.8-9 .9  mm  in  diameter,  end  made  of  soft  oil -resistant  rubber  in 
the  hole  in  the  lever,  and  than  insert  19  rollers,  lightly  lubricated  with 
oil,  between  the  rubber  ball  and  the  wall  of  tho  hole  in  the  levsr.  Insert 
19  rollers  into  the  second  lover  hole  by  the  some  method. 
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Align  tho  holes  on  the  support  fork  with  the  hole  in  the  lever.  In  this, 
the  spherical  projection  on  the  inside  end  of  the  lever  must  bo  directed  the 
same  way  as  the  threaded  end  of  the  fork.  After  pushing  out  the  rubber  ball, 
insert  tho  short  pin  in  the  aligned  holes.  Place  cotter  key*  in  the  pon. 

If  a  rubber  ball  is  not  available,  the  rollers  may  bo  assembled  by  placing 
a  layer  of  grease  on  the  surface  of  the  hole,  and  the  needle  rollers  are 
placed  in  the  second  hole  after  assembly  of  tho  levor  with  the  fork. 

Observing  the  marks  made  during  disassembly,  install  the  lover  in  the 
slot  in  the  pressure  plate  bracket,  after  aligning  the  holos  in  the  lover  and 
in  tho  bracket.  After  driving  out  the  rubber  ball,  insert  the  long  pin  in 
the  aligned  holos.  Insert  cotter  keys  in  the  pin. 

Install  tho  remaining  lovors  by  a  similar  method.  During  this,  the  heads 
of  identical  pins  must  bo  in  tho  same  positions  relative  to  the  pressure  plate. 

Install  the  insulating  washers  on  tho  pressure  plate,  and  sot  the  pressure 
springs  on  the  washers.  Align  the  marks  made  during  disassembly  for  maintaining 
bolanco  on  the  cover  and  plate,  and  set  tho  clutch  cover  on  tho  springs, 
guiding  them  onto  the  projections  of  tho  inner  surfaco  of  the  covor.  In  this, 
tho  threaded  ends  of  the  support  forJn  must  go  into  the  holos  in  tho  covor. 

Lightly  pressing  on  the  cover,  screw  the  adjusting  nuts  onto  tho  threaded 
ends  of  the  fork  by  one  or  two  turns. 

Align  the  holes  in  the  support  foot  of  the  cover  with  tho  threaded  holes 
in  the  auxiliary  flywheel,  insort  the  lengthened  centering  bolts,  and  draw 
tho  cover  foot  to  the  flywheel,  screwing  in  all  the  bolts  gradually  and  in 
soquence . 

Install  the  bushings  into  tho  formod  holes  in  tho  paired  spring  platos, 
screw  in  the  bolts  fastening  these  platos,  tighten  tho  bolts .(torque  moment 
is  1.0-l.S  kg  motors),  and  then  lock  them  by  driving  tho  thin  odgo  of  tho 
bushing  onto  a  flat  of  the  bolt  houd. 

Screw  in  the  adjusting  nuts  with  a  wrench  (Plate  6-4)  until  tho  faco  of 
the  nut  coincides  with  the  faco  of  tho  threaded  ond  of  tho  fork . 

Install  tho  support  prossuvo  platos  on  tho  adjusting  nuts,  screw  in  tho 
bolts  fastening  those  nuts,  and  tighten  them  preliminarily  until  tho  ends  of 
the  plates  touch  the  jacket. 

Adjusting  tho  clutch  disengaging  lovors.  Without  removing  tho  assembled 
pressure  plate  of  tho  clutch  from  tho  auxiliary  flywhool  (used  as  a  tool) ,  it 
is  necessary  to  adjust  tho  positions  of  tho  lovors  rolativo  to  tho  working 
surface  of  tho  pressure  plate. 

Rotating  tho  adjusting  nuts  with  a  wrench  (Plato  6-5,  a),  sot  all  tho 
lovers  in  such  a  pouition  that  the  distunco  from  tho  working  surface  of  the 
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pressure  pUte  to  the  top  of  the  spherical  projections  on  the  inner  ends 
of  the  levers  is  within  the  limits  of  19.7-40,7  m.  With  this,  the  ends 
of  the  levers  must  lie  in  the  seme  pi we,  parallel  to  the  working  surface 
of  the  pressure  plate  with  inaccuracy  of  no  more  than  0,5  am, 


) 


f} 


Pluto  6-5.  Clutch  adjustment: 
u)  adjusting  and  checking  the  position 
of  the  levers  with  a  bar  depth  gauge; 
b)  adjusting  and  checking  the  positions 
of  the  levers  with  the  device  and  control 
plate;  1)  dovice  2)  control  piate 
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Plate  6*6.  Device  for  adjusting  the  clutch: 

1)  body  2)  valve  3  and  20)  rods  4)  measuring  installation 
body  S)  measuring  bushing  6)  spring  7)  indicator  §}  movable 
ring  9)  disk  10  and  11)  studs  12)  diaphrsgs  IS)  cover 
H)  pressure  ring  IS)  lever  16)  busing  17)  Halting  bushing 
18)  plate  19)  spider 


In  cas'-  the  pressure  plate  of  the  clutch  is  twsesMe-i  <m  a  device  for 
adjustment  (soe  Plate  6-S),  ahe  levers  should  bo  installed  with  the  control 
plate  M  shown  „n  Plate  6*5,  b,  In  this,  the  spherical  projections  of  the 
levers  must  touch  the  control  plate  2*  which  is  installed  on  the  projection 
of  the  device  1 . 

Disassembly,  assets lyr  and  adjustment  of  the  clutch  may  k*  conducted  on 
a  6AR0  model  R«2i)7  device'  'Plate  6-6) .  the  clutch  springs  ate  coapmsed  by 
three  turning  Savors  IS  through  compression  ring  14,  The  levers  are  brought 
into  their  working  position  with  the  help  of  t  pneumatic  chamber  with  a  central 
rod  20  and  spider  19. 


The  necessary  mutual  position  of  the  working  planes  of  the  clutch 
pressure  plate  and  the  sunpoti;  plane  of  the  clutch  housing  Is  provided  by 
disk  9  with  calibrating  support  studs  10. 

The  measuring  device  is  Installed  on  rod  3,  which  is  fastonsd  in  the 
center  of  cover  13. 

With  the  assembled  clutch  on  the  R-207  device,  the  clutch  disengaging 
lovers  are  set  by  rotating  the  adjusting  nuts  with  o  wrench  in  such  a  position 
that  the  distance  from  the  working  surface  of  the  pressure  plate  to  the  top 
of  the  spherical,  projections  or  the  Inner  ends  of  the  levers  is  within  the 
limits  of  39.7*40.7  m. 

In  this,  the  ends  of  the  lever:  must  be  located  in  the  some  plana,  paral¬ 
lel  to  the  working  surface  of  the  pressure  plate,  with  inaccuracy  of  no 
greater  than  0.5  m,  which  is  checked  by  indicator  7. 

Having  finished  clutch  adjustment,  tighten  the  bolts  fastening  the 
support  plates  (torque  moment  is  1,0-l.S  kg  meters).  Then  pin  the  bolts 
(as  a  sot  of  eight)  with  lightly  annealed  steel  wire,  1  mm  in  diameter. 

Punch  the  thretded  connection  of  the  adjusting  nut  with  the  threaded 
end  of  the  fork  on  one  point. 

Unscrew  the  bolts  fastening  the  cover  tG  the  auxiliary  flywheel  and 
remove  the  pressure  plate  in  assembly  with  the  cover.  During  this,  all  the 
bolts  are  unscrewed  gradually  and  sequentially  to  avoid  deformation  of  the 
clutch  rover. 

Changing  the  friction  liners.  The  liners  on  the  driven  disk  ere 
changed  if  tnsy  are  scored,  peeled,  or  If  the  friction  liners  are  worn  down 
to  the  heeds  of  the  rivets.  The  liners  are  replaced  in  the  following  manner 
Lay  the  driven  disk  on  backing  blocks  sot  so  that  there  is  a  gap  wide  enough 
for  passage  of  the  rivet  beads  between  them.  This,  position  of  the  blocks  is 
necessary  to  prevent  deformation  of  the  steel  disk. 

Knoc..  out  the  rivets  with  a  punch  asd  remove  the  worn-out  friction  i:.'.er. 
The  diameter  of  the  working  end  of  the  punch  must  be  2,^  «*&.  The  rivets 
should  be  knocked  out  from  the  side  where  they  are  rolled  is.  Remove  the 
second  friction  liner  in  the  same  easier. 

If  the  new  friction  liners  do  not  have  holes  for  eight  rivets,  they  sasst 
be  drilled,  using  the  steel  driven  disk  as  a  guide. 

The  diagram  f at  drilling  holes  in  the  new  liners  for  the  rivet  heads  and 
holes  for  rolling  the  rivet*  out  is  shown  in  Piste  6-7,  a.  The  liners  must 
be  fastener’  to  the  driven  disk  with  brass  rivets  whose  dimensions  are  given 
In  Plate  6-7,  b. 
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Plate  6-7.  fastening  the  frietvQt>  liner*  uf  the 
clutch  driven  disk  with  rivets: 

•)  diagraa  of  hole  positions  for  rivets  b)  riveted 
connection  1)  through  hole  for  rolling  the  rivet 
2)  receptee le  for  rivet  heed  3)  driven  disk  friction 
liner  4)  rivet  S)  steel  disk 


For  fastening  the  friction  liners,  It  l*  i,"'ce*taiy  to  ley  the  steel 
driven  disk  on  the  friction  liner  end  align  the  hoi;*  the  liner  end  the 
disk  using  a  rod  which  l*  4  mi  in  disaster.  Insert  the  rivet  into  its 
receptacle  In  the  liner  so  that  Its  tufcuiar  portion  project*  shove  the 
steel  disk.  Rest  the  heed  of  the  rivet  on  the  cylindrical  insert  4  (Plate  6-1) 
which  is  9  tea  in  diameter  and  installed  on  the  tabl*  of  s  bench  press 
(becking  plates  assuring  the  horixontei  position  of  the  driven  disk  oust  be 
placed  on  the  diametrically  opposite  side  benerth  tit#  Insert). 
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Sot  the  projecting  end  of  the  wording  port  8  of  the  plunger  on  the 
rivet  end  roll  it,  pressing  ©.  the  aendret  of  the  plunger  7  with  a  press, 
as  shown  in  Plate  6-8,  a.  After  pressing,  the  rivet  usuat  heve  e  circular 
bead,  on  which  one  or  two  redlel  breaks  ere  allowable.  there  wust  be  no 
cleerence  between  the  steel  disk  end  the  circular  bead,  the  roltsd-ou? 
rivet  aunt  not  rotate  or  aove  in  an  axial  direction,  the  second  rivet  is 
clinched  on  the  diametrically  opposite  side  of  the  disk.  The  resaining 
rivets  are  rolled  in  an  arbitrary  order.  The  friction  liner  on  the  other 
side  of  the  steel  disk  is  clinched  on  in  a  similar  order.  There  oust  be 
no  creeks  in  the  linings  after  rolling  the  rivets. 


Plate  6-8.  Roiling  the  rivet  fastening  the  driven  disk  friction 

liners 

e)  rolling  the  rivets  with  a  press  b)  Mandrel  1)  punch 
2)  fiction  linor  3}  rivet  4)  insert  S)  plate  6)  steel  disk 
7)  ma..*rel  plunger  8)  plunger  working  part  9)  Mandrel  working 

part 


The  driven  disk  aay  become  warped  during  exchange  of  the  friction  Un-*e. 
therefore,  the  driven  disk  with  Its  newly  riveted  liners  should  he  checked 
for  the  abseece  of  wetping.  The  aethod  of  shacking  I*  shows  in  Plat#  6-9. 
Oscillation  of  the  driven  disk  is  «ot  at  lowed  to  be  greeter  than  0.1  **,  and 
non* flatness  is  not  allowed  to  be  greeter  than  C.5  an.  If  oscillation 
exceeds  a  given  amount,  the  driven  disk  should  be  correcfod  with  a  special 
clamping  device  as  shown  in  the  illustration. 


It  the  rivets  fasten! ng  the  huh  loo*«n,  ebay  aust  be  tightened  or  re¬ 
placed*  it  Jhe  spring*  in  the  elastic  sleeve  (uaaper)  of  the  driven  disk 
are  brekua,  they  should  be  replaced. 
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Piets  6-9*  Checking  w&  comet  ins 
the.  clutch  driven  disk 


instillation  of  the  clutch  in  the  eotw  vehicle.  Install  the  driven 
disk*  direct l? ^  the  projecting  part  of  the  disk  te&  toward  the  flywheel 
install  the  pressure  plate  and  cover  asaeafely  on  the  flywheel,  *  Mining  fk# 
«wks  «sde  oft  the  cover  and  flywheel  during  disees^ty,  end  tighten  the 
cover  en  flywheel  by  prel  lelnerUy  'screwing.  in  several  of  the  fastening 
bolts  W  head*  . 

&n$$&  the  #ivsst  disk  relative  to  the  flywhaei  with  «  gsfeeved  eandr^l 
fy  . traaafeiy * Isa  input  shaft*  inserting'  it  into  the  grooved  hole  in 

eba  driven  huh-  and  It*  tie  h#  i«g  in  the  smtkshfft  fU#§».  Screw  fa, 
Sht  B&ttm wM  holts  «$t  filr&l  tighies  the  mvm  t o  the  flywheel, 


ta»wr*  lHr-#dll#pf  s&a$$  .#«%  peeved  hoia*  Retail  the  clutch 
•dissf^wa®*;  ftift  and  '  far*  aad  fasten,  if  with  and  «gs4«g 


•Y_..1SW***  install  key  Is.  the  $&k  shg^fc  k^wa-y*  sevrnt  the  tbrk  l'avtr, 
snd  f  ighse«t  I®#**;  s-sag  ttxw**  "  ‘ 

■••  g#Mil  '$!*&  fins  im  ths  ofamit  Ums:i^  and  somiect 

t8$.'fi*tffW  the  4iHts%  ijft&r  h«s&£n$  ..afdew&i .  Tighten,  tie  ntf-a  farming 

.tHe'-fefinsfcigsioa  tar ils&eh  hs&»M^ji.7  ,•• 


Install  the  housing  cover  and  shield  and  l^ten^thoa  with  bolts. 

The  clutch  linkage  in  all  ZIt  trucks  has  identical  construction,  and 
therefore  «U  operations  connectad  with  disassembly,  assembly,  and  adjusting 
of  the  linkage  are  the  same  for  all  of  the  trucks. 

During  disetssewbiy  of  the  clutch  disengaging  linkage,  it  is  necessary 
to  remove  the  return  spring  2  (see  Plate  6-2)  of  the  clutch  pedal  1.  Unscrew 
stop  nut  4  and  the  spherical  adjusting  nut  5  of  the  pedal  rod.  Take  rod  S 
out  of  the  holes  in  the  fork  c-f  lever  3  and  remuve  the  support  washer  and 
spacing  spring  8.  Remove  the  cotter  ksy  from  the  pin  connecting  rod  9  and 
lever  10  of  the  pedal  shcfc,  reaove  the  washer,  withdraw  the  pin,  and  remove 
the  rod  (in  motor  vehicles  with  in-line  engines,  reaove  the  pin  connecting 
the  support  ring  and  pedal  shaft,  and  then  reaove  the  support  ring  and  clutch 
pedal  from  the  shaft.  Loosen  the  fastening  tension  screw  of  lever  10  and 
remove  it  tVom  the  shaft,  loosen  the  fastening  tension  bolt  of  the  pedal  and 
remove  the  pedal  from  the  shaft.  Pull  the  pedal  shaft  from  its  bracket. 
Unscrew  the  luts  fastening  the  pedal  shaft  bracket  and  remove  the  bracket  from 
the  longitudinal  frame  rail. 

After  distssenbly,  all  parts  of  the  linkage  should  bs  washed  out  and  in¬ 
spected,  and  r&uacble  pans  should  be  replaced  with  new  ones  if  necessary. 

If  the  hole  for  the  axis  (shaft)  of  the  cSutch  pedal  is  worn  more  than 
the  allowable  amount,  it  is  recommended  that  the  hole  be  drilled  out  and  a 
repair  bushing  bo  installed. 

Worn-out  faces  of  the  bosses  (hubs)  of  the  pedal  are  renewed  by  welding 
</ tth  sub^uquent  machining. 

If  the  pedal  is  best,  it  ts  recommended  that  it  be  straightened. 

Assess©  ly .  AUp  the  holes  in  the  brevet  of  pedal  shaft  1  with  the  holes 
in  the  longitudinal  frase  rail,  insert  the  bolts  with  their  heads  outside,  and 
screw  nuts  onto  them,  with  spring  washers  inserted  beneath  the  nuts.  Insert 
she  shaft  in  the  bracket,  mount  the  clutch  pedal  on  the  shaft,  with  its 
fluted  surface  upward,  and  tighten  it#  tension  bolt  (in  motor  vehicles  with 
in-line  engines,  mount  the  support  ring,  and  after  aligning  the  hole*  in  it 
with  the  holes  in  he  axis,  insert  a  cotter  key  and  bend  out  its  ends). 

Mount  Uver  19  on  shaft  7  and  tighten  its  tension  bolt. 

Align  the  heles  of  tin  forked  end  of  rod  9  with  the  holes  In  lever  10  of 
the  podal ,  insert  the  connecting  pin  uith  Its  head  toward  the  side  t'f  the 
longitudinal  frame  rril ,  and  fasten  it  with  a  cotter  key. 

Mount  spring  9  and  iu  washer  on  rod  9,  Insert  the  wd  of  the  rod  in  th# 
holes  in  lever  3  of  the  fork,  and  screw  on  the  spherical  adjusting  nut  S 
(with  its  spherical  side  toward  the  fork  lever) ,  and  then  screw  on  the  stop 
.iut  by  hand. 
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Install  the  return  spring  2  and  fasten  its  pins  at  the  pedal  and  the 
bracket  on  the  frame  cross  member. 

After  assembly  of  the  linkage,  clutch  pedal  free  travel  oust  be  adjusted 
with  the  engine  installed  in  the  motor  vehicle  with  the  help  of  a  measuring 
device. 

Adjustment .  Install  the  measuring  device  (Plate  6-10,  a)  on  the  inclined 
floor  of  the  cab,  and  then,  rocking  the  pedal  by  hand,  determine  the  free 
play  A  of  the  pedal  (see  Table  6-2) . 


Plate  6-10.  Adjustment  of  the  clutch  pedal  free 

play: 

a)  measurement  of  the  pedal  free  play  with  a  device 

b)  adjustment  of  the  pedal  free  play  A  »  amount 

of  clutch  pedal  free  play 


With  proper  adjustment,  the  free  play  of  the  clutch  pedal  must  provide 
«  clearance  between  the  ends  of  the  levers  and  the  throw  out  bearing  within 
the  limits  of  S, 0-4.0  mm. 

If  ih e  amount  of  pedal  free  play  does  not  correspond  to  the  indicated 
d' mansion,  the  linkage  should  be  adjusted.  For  this,  it  is  necessary  to 
u.  screw  the  stop  nut  on  the  clutch  disengaging  rod  by  several  turns,  after 
which,  turning  the  adjusting  spherical  nut  with  a  wrench  (Plate  6-10,  b) , 
adjust  the  amount  of  pedal  free  play.  In  this  operation,  pedal  travel  is 
decreased  by  turning  the  nut  to  the  right,  and  increased  by  turning  the  nuf 
to  the  left.  After  adjustment,  the  stop  nut  is  tightened,  without  allowing 
rotation  of  the  spherical  adjusting  nut  during  tightening  of  the  stop  nut. 


After  adjustment,  start  the  engine  and  chock  the  proper  operation  of 
the  clutch. 


Dimensions  of  parts 

The  pressure  plate.  Thickness  of  the  pressure  plate,  measured  along 
the  bosses  for  fastening  the  paired  spring  plates,  is  25.72-26.00  mm.  With 
overhaul  of  the  pressure  plate,  the  working  surface  is  allowed  to  be  ground 
down  to  a  dimension  of  no  less  than  24.7  mm. 

Non-flatness  of  a  now  disk  or  one  which  has  been  repaired  is  not  allowed 
to  be  greater  than  0.1  mm.  Warping  of  a  pressure  plate  is  not  allowed  to  be 
greater  than  0.8  mm  without  being  repaired. 

Pressure  plate  levurs.  The  diameter  of  the  holes  for  the  needle  bearings 
in  the  pressure  plate  levers  is  11.42-11.47  m».  Allowable  dimension  of  the 
hole  in  a  lever  without  being  repaired  is  11.49  mm. 

The  number  of  rollers  in  one  joint  of  the  lever  is  19.  Roller  diameter 
is  1.59-1.60  mm.  The  diameter  of  the  pins  for  the  fork  and  lever  is  8.17- 
8.20  mm.  The  allowable  dimension  of  the  pin  without  being  repaired  is  8.15  mm. 
The  diameter  of  the  hole  in  the  support  fork  of  the  lever  and  In  the  pressure 
plate  bracket  for  the  lever  pin  is  8.2000-8.258  mm. 

The  allowable  dimension  of  these  holes  without  repair  is  8.3  mm. 

If  the  pins  or  holes  in  the  lever,  fork,  and  bracket  of  the  pressure 
plate  are  worn  more  than  the  allowable  amounts,  they  should  be  replaced. 

The  driven  disk.  The  diameter  of  the  driven  disk  is  342  mm.  Thickness 
of  the  steel  disk  is  1.8  »m.  Thickness  of  the  disk  in  assembly  with  its 
friction  liners  is  9.44-10.16  me.  The  limiting  allowable  thickness  of  a 
disk  before  replacement  of  the  friction  lining  is  6.4  mm. 

The  nominal  width  of  a  slotted  groove  In  the  hub  Is  S. 89-5. 94  mm. 

The  allowable  width  of  a  slotted  groove  without  repair  is  6. OS  mm.  If 
the  slotted  $»ove  is  worn  more  than  the  allowable  value,  the  hub  is  replaced. 

Non-flatness  of  the  working  surface  of  the  driven  steel  disk  must  be  no 
greater  than  0.3  m.  Non-flatness  of  the  disk  ’n  assembly  with  Its  friction 
liners  is  not  allowed  to  be  greater  than  0.5  rjs. 

Oscillation  of  the  working  surface  of  the  driven  disk  in  assembly  with 
its  friction  liners  with  the  hub  Installed  on  a  grooved  mandrel  is  not 
allowed  to  be  greater  than  0.8  m. 


i  ) 


It'  the  rivets  fastening  the  friction  liners  are  loose  or  the  liners  are 
worn  lore  than  the  allowable  values,  the/  should  be  replaced. 

Htc  clutch  disengagement  sleeve.  The  distance  between  the  faces  of 
the  clutch  disengagement  sleeve  and  the  clutch  disengagement  fork  is  85. 54- 
85.77  mm.  The  length  of  the  face  at  the  fork  is  11  m.  The  allowable 
dimension  before  being  overhauled  is  12.0  mm. 

The  diameter  of  the  hole  in  the  sleeve  for  the  race  of  the  transmission 
input  shaft  bearing  is  47.60-47.65  mm.  The  allowable  dimension  before  over¬ 
haul  is  47. 9  mm. 

If  the  hole  in  the  sleeve  for  the  face  of  the  bearing  race  is  worn,  the 
sleeve  should  be  replaced. 

The  diameter  of  the  face  of  the  sleeve  for  the  outside  ring  of  the  clutch 
throw  out  bearing  is  55.002-55.052  mm. 

The  clutch  disengaging  fork.  The  diamoter  of  the  support  faces  of  the 
clutch  disongaging  fork  is  24.955-25.000  mm.  The  allowable  dimension  of  the 
fork  faces  without  boing  repaired  is  24.92  ram.  If  the  support  faces  of 
the  clutch  disongaging  fork  are  worn  more  than  the  allowable  amount,  the 
fork  should  be  replaced. 

The  distance  botwoon  the  ends  (facos)  of  the-  fork  is  86.00-86.23  nun. 

The  allowable  dimension  between  the  ends  of  the  fork  without  being  repaired 
is  88.00  nun.  It  is  recommended  that  the  fork  facos  bo  repaired  by  welding 
and  subsequent  machining. 
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Table  6-2.  Dimensions  of  clutch  linkage 
parts,  nun. 


Key:  a)  dimensions 

b)  nominal 

c)  allowable 
without  repair 

d)  pedal  shaft 
diameter 

e)  diameter  of 
shaft  holo  in 
pedal 

f)  diameter  of 
bushing  in 
bracket  for 
pedal  shaft 

g)  diameter  of  hole 
in  pedal  for  rod 
pin 


h)  diameter  of 
hole  in  i  1 
for  connecting 
pin 

i)  diameter  of 
holo  in  podal 
shaft  lover 
for  connact¬ 
ing  pin 

j)  diameter  of 
connecting 
pin 
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Width  of  the  keyway  is  S. 945-5. 990  mis.  The  allowable  -fiaension  of  the 
keyway  without  being  repaired  is  6.01  m. 

Oscillation  of  the  support  faces  of  the  clutch  disengagement  fork  is 
not  allowed  to  be  greater  than  0.12  nun.  If  oscillation  is  greater  than  that 
allowable,  the  fork  must  be  corrected. 

Diameter  of  the  hole  for  the  fork  flange  bushing  is  30.000-30.045  m. 

The  allowable  dimension  without  being  repairod  ia  30.07  mm.  If  the  hole  for 
the  bushing  in  tho  flange  is  wont,  it  should  be  reamed  out  to  a  repair 
dimension  of  30.250-30.259  mm. 

The  exterior  diameter  of  the  flange  is  41.95-42.00  mm.  The  allowable 
dimension  without  being  repaired  is  41.90  mm.  If  the  exterior  diagnotor  of 
the  flange  is  worn  to  more  than  the  allowable,  the  flange  should  be  replaced. 

The  diameter  of  the  hole  in  the  flnngo  bushing  for  the  clutch  disengaging 
fork  is  25.060-25.130  mm.  The  allowable  dimension  without  being  repaired 
is  25.17  nun.  If  the  hole  in  tho  bushing  is  worn  to  moro  than  tho  allowable 
dimension,  the  bushing  should  be  replaced. 

The  diameter  of  tho  hole  in  tho  lover  for  tho  clutch  disengaging  fork 
shaft  is  25.977-25.010  mm.  Tho  allowable  dimension  of  the  holo  for  tho  fark 
shaft  without  being  repairod  is  25.3  mm. 

The  diameter  of  tho  holo  for  tho  clutch  disengaging  rod  is  24  mm. 

If  the  lever  is  bent,  it  should  bo  straightened.  If  the  threads  In  tho 
holos  for  tho  fork  levor  fastening  tension  bolt  ate  damaged,  It  is  rocommondod 
that  tho  holo  bo  welded  up,  drillod  out,  and  tapped  with  a  M10  X  1.5  class  2 
thread. 

The  dimensions  of  parts  for  the  clutch  disongaging  linkago  avo  prosontod 
in  Table  6-2. 


Chapter  7.  Transmissions 


Layout 

The  plunt  began  to  produce  tho  transmission!)  for  tho  ZIL-130  motor 
vehicle  in  April  of  1961.  Transmissions  for  tho  ZIL-157K  and  ZIh-131  motor 
vohiclos  and  their  modernizations  have  some  mlnoi  dosign  differences  from 
the  transmissions  of  tho  Zll,  130  motor  vehicles. 

Tho  transmission  for  tho  ZIL-130  motor  vehicle  is  three-throw,  five-speed, 
with  all  gears  except  low  gear  and  reverse  gear  in  constant  engagement. 

The  transmission  is  equipped  with  two  inertia  type  synchronizers  for  en¬ 
gagement  of  second  and  third,  and  fourth  and  fifth  gears. 
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The  transmission  of  the  2II.-130  motor  vehicle  is  assemble*  with  a 
drum  type  hand  brake  (Plate  7-1,  a). 

The  transmission  (Plate  7-1,  b)  without  the  hand  brake  end  with  changed 
cover  and  additional  levers  for  controlling  the  transfer  case  and  the  front 
drive  axle  is  intended  for  installation  on  the  three-axle  l  -157K  and  ZIh»131 
motor  vehicles.  There  is  no  speedometer  drive  in  the  transmissions  for  the 
three-axle  motor  vehicles,  since  it  is  installed  in  the  transfer  case. 

Various  modifications  on  tho  transmission  (Plate  7-2)  differ  in  gears  19 
and  21  of  the  speedometer  drivo,  which  aro  calculated  on  the  *•'  transmission 
ratio  of  the  roar  axle. 


Since  the  third  quarter  of  1S&7,  tho  front  bearing  of  th*  transmission 
input  shaft  has  been  installed  with  a  separator  instead  of  a  noodle  bearing. 

In  connection  with  this,  the  design  of  the  limit  shaft  journal  for  the  bearing 
and  the  receptacle  for  the  bearing  in  the  input  were  changed,  and  tho 

stop  ring  was  eliminated. 

To  prevent  wator  from  falling  into  the  transmUiion  (Plate  7-3)  when 
fording  streams,  the  transmission  sear  solectio;;  lever  of  »  ZiL-131  motor 
vehicie  is  sealed  with  a  rubber  boot  and  tonsiou  clamps.  Tho  transmission 
housing  surface  which  fits  against  tho  clutch  housing,  the  transmission  cove’", 
inspection  hole  cover,  and  bearing  cover  aro  also  sealed  with  a  special 
paste  (VTU  MKhP  3336-52).  Tho  internal  space  of  the  transmission  is  connected 
with  the  atmosphere  through  ventilating  tube  17. 


In  all  operations  connected  with  openly  and  disassembling  tho  transmission, 
assombly  is  conducted  with  tho  use  of  the  noted  sealing  pasto. 

All  transmissions  have  a  factory  serial  number  which  is  stamped  on  tho 
upper  right  boss  of  tho  transmission  housing. 

Technical  Characteristics  of  tho  Transmission 


Transmission  lypo 
Synchronizers 

Transmission  ratios: 

Pirst  goar 
Second  goar 
Third  gear 
Fourth  goar 
Fifth  goar 
Hovers e  gear 
Maximum  torque  momont 
transmitted  by  the 
transmission,  kg  meters 


Mechanical,  with  fivo  spotys  forward 
and  one  rovorso 

Two  inert  in  typo  for  engagement  of 
socand  and  third,  and  fourth  and  fifth 
goal’s 


7.44 
4.10 
2.29 
1 .47 
1  .0 
7.09 


(straight) 
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Plate  7-1,  Ovorull  viow  of  transmissions: 

a)  for  ZIL-130  motor  vohiclos 

b)  for  3-axle  motor  vohiclos 


Goar  soloction 

Power  take-off 

Maximum  tako-off  power,  hp 


Lover,  installed  an  the  transmission 
cover 

Prom  the  rovorso  gear  cl us tor 
30 


1,1 0  transmission  housing  is  cast  of  typo  SCh  18-36  iron,  GOST  1412-54, 

n'®  iMPut  (Pluto  7-4)  is  manufactured  of  25  KhGM  stool.  Depth  of 

the  i  aid  on  od  layer  is  0.5-0. 7  nun,  hardness  of  the  surfaco  layer  is  HRC  60-65 
and  hardness  of  the  core  is  HRC  35-45.  ’ 

I  he  input  shaft  gear  and  synchronizer  carrier  10  (Pluto  7-5)  is  manu¬ 
factured  of  *5  KhGM  stool,  and  the  depth  of  the  hnrdoned  layer  is  0.5-0  7  nun 
£  Ss-2s  9UrfaC°  1Uy°r  IS  HRC  S7-b0>  »»«  hardness  of  the  core  is 


; 


The  input  shaft  (Plate  7-6)  is  manufactured  of  25  KhGM  steel;  depth  of 
the  hardened  layer  is  0. 8-1.1  mm,  and  hardness  of  the  surface  layer  is 
HRC  6C-65,  and  hardness  of  the  core  i9  HRC  55-45. 

The  intermediate  shaft  (Plate  7-7)  is  manufactured  of  25  KhGM  steel; 
depth  of  the  hardened  layer  is  0.6-1. lmm,  hardness  of  the  surface  layer  is 
HRC  57-60,  and  hardness  of  the  core  is  HRC  35-45. 

The  gear  cluster  is  manufactured  of  25  KhGM  steel;  depth  of  tho  hardened 
layer  is  0,5-0. 7  mm,  hardness  of  the  surface  layer  is  HRC  57-60,  end  hardness 
of  the  core  is  HRC  35-45. 

The  reverse  gear  cluster  shaft  is  manufactured  of  25  KhGM  steel;  depth 
of  the  hardened  layer  is  0.5-0. 8  mm,  and  hardness  of  the  surface  layer  is 
HRC  60-65. 

Tho  goar  solector  lover  unit  is  shown  in  Plato  7-8,  and  the  transmission 
cover  is  shown  in  Plate  7-9. 


Technical  sorvicc 

During  TS-2,  it  is  necessary  to  chock  the  fastening  of  the  transmission 
to  the  clutch, housing,  tho  fastening  of  tho  side  and  top  covers,  and  to  wash 
out  the  air  passage  in  tho  vent,  whose  clogging  causes  increased  pressure  in 
the  transmission  housing  and  will  lead  to  oil  leaks.  The  me^-etic  plug  in 
the  drain  hole  should  bo  cloanod  when  oil  in  the  transmission  housing  is 
changed  (every  six  TS-2), 

Whenever  changing  or  adding  lubricant,  it  is  nocossary  to  clean  dust  and 
din  off  tho  transmission. 

Lubricant  should  bo  measured  immediately  aftor  stopping  tho  motor  vehiclo, 
when  tho  uiut  is  still  warm,  and  fresh  oil  should  bo  poured  in  through  tho 
filler  hole  in  tho  transmission  housing  up  to  the  level  of  thut  holo.  If 
thore  is  a  powor  take-off  box  on  the  transmisiion,  oil  must  bo  poured  in 
through  the  holo  on  tho  power  tuko-off  box  housing. 

Tho  front  bearing  of  tho  transmission  input  shaft  is  lubricated  through 
the  lubrication  fitting  19  (see  Plato  6-1),  which  is  scrowod  into  the  passage 
in  tho  crankshaft  flywheel . 

To  lubricate  tho  boaring,  It  Is  necessary  to  remove  the  clutch  housing 
covor  from  beneath  tho  automobile  and  rotate  the  crankshaft  so  that  the 
lubrication  fitting  is  directed  downward,  On  the  E II, - 1 30  and  Z1L-131  motor 
vehiclos,  beginning  in  April  1967,  a  bearing  was  installed  with  a  constant 
supply  of  lubricant  (for  the  entire  time  of  its  operation).  In  this  case, 
the  passage  is  blocked  with  a  plug. 
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Plate  7-2.  Transmission  of  ZIL-130  motor  vehiclo: 

1)  input  shaft  2,  18,  24,  34,  35,  and  37)  bearings  3)  input  shaft  bearing 
cover  4)  fourth  and  fifth  gear  synchronizer  5  and  31)  fourth  speed  gears 
6  and  29)  third  spoed  gears  7)  Fourth  and  fifth  speed  changing  fork 
8)  second  and  third  speed  changing  fork  9)  catch  lock  ball  10)  catch  lock 
spring  11)  lock  pin  12)  lock  ball  13)  second  and  third  speod  synchronizer 
14  and  27)  second  speed  gears  15)  first  and  reverse  gear  changing  fork 
16)  first  and  reverse  gear  17)  vom  19)  speedometer  drive  gear  20)  hand 
brake  drum  21)  speedometer  driven  gear  22)  intermediate  shaft  bearing  covor 
23)  bearing  fastening  nut  25)  transmission  housing  26)  output  shaft 
28)  reverse  gear  30)  fourth  speed  gear  bushing  32)  Intermediate  sMft 
33)  Intoimedlttto  shaft  constant  engagement  gear  36}  input  shaft  baring 
fastening  nut  38)  spacing  bushing  39)  reverse  gear  cluster  shaft  40)  reverse 
gear  cluster  41)  filler  holo  plug  42)  drain  hole  plug  43)  transmission 
cover  44)  lever  housing  45}  lever  spring  46}  lover  47)  protector  support 
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Plate  7-4,  Transfusion  input 
shaft  assembly: 

l)  shaft  2)  nut  S  and  6)  lock 
ring»  4)  bearing  5)  needle 
baring  roller*  6)  thin  edge 
of  nut  pressing  into  tshaft  a  lot 


Plate  ?«$.  Synchroniser 
1)  catch  lock  support  2  sno  '■ontc 
ring  3)  catch  lock  4)  catch  Ick’ 
spring  S)  catch  lock  ball  6)  profile 
of  spiral  passage  on  conic  surface  of 
ring  (for  rapid  passage  of  oil  froa  the 
cone  surface  at.  the  ■aoaent  of  gear 
chaining}  7)  blocking  finger  9)  conic 
surface  of  ring  10)  synchroniser 
carrier 
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Plate  7-6.  Trantrission  output  shaft  assembly: 

1)  fourth  and  fifth  gear  synchronizer  2  and  9)  lock  ring*  3,  6,  and  10)  sup¬ 
port  washers  4}  fourth  speed  gear  5)  fourth  speed  gear  bushing  7)  third 
speed  gear  8)  second  and  third  gear  synchroniser  11)  second  speed  gear 
12)  first  speed  gear  13)  output  shaft 


Plate  7*7,  Transmission  in*e* 
•ediate  gear  in  assembly: 
i)  lock  ring  2)  constant  en¬ 
gagement  gear  5)  spacing  bushing 
4)  fourth  speed  gear  $}  third 
speed  gear  6)  reverse  gear 
7)  second  speed  gear  8)  key 
9)  first  speed  tootned  ring 
10)  snaf? 


Plate  7-g,  c?*r  changing  lever  unit 
in  section. 

1)  protector  2)  interaedlate  levfcr  for 
selecting  first  ami  reverse  gear* 
nut  4)  intejiaedUte '  lever  axi* 

5)  spring  6)  ring  7)  gstch  loc». 
i)  lever  housing  9)  protective  sleeve 
15'  gear  changing  lever  l\)  nut  i«j  fennh 
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UMm$mkiy  mi  istw&iy 

ft&tw&i  «#  the  tt»msi*$im  tha  actor  veh-isia.  Petr  r«#»v«l  of  the 
tranks#  ion,  It  it  fw«#sta*y  tp  m*&&t  the  bolt*  fistiming  the  inspection 
hoi#  cover  Steve  the  t^aMtaiw  In.  flut  cab  and  reeove  it/ and  uiitovoe  the 
flange  Summing  iH  ftOfelfor  theft*  Qa  twa-asle  Motor  vsftielos,  disconnect 
the  bv«ck«t  of  the  suppcrt  true  tkm  frauta  croat  su&eber,  ted  free 

the  prcpeiior  sheets. 

oiremweet  the  clutch  adjusting  rod  and  return  spring  Disconnect  the 
apeadoaater  drive  shaft.  fieaave  the  housing  with  th®  gear  chanting  lover 
and  Slit  eittual  brake  lever..  Itoserew  the  second  flange  of  the  propeller  shaft 
item  the  u’umfet  me  md  temm  the  propeller  shaft. 

On  thJVa-axU  Motor  vehicle*/  the  levers  listened  m  the  transieission 
emt  be  diidcoaettad  ftm  their  rod#  «v4  renovate 

if  there  is  a  ytmA  m  the  MSet  weMoia,  It  U  necessary  to  disconnect 
the  propeildr  shaft  ism  the  pp*ef  uk&v$£  bm  and  revive  the  transaisaioa 
together  with  the  power  take-off  boa'. 

yeses**  the  baita  fmtmlu §  the  trjwnwd salon  to  the  clutch  housing  with 
e  hax  mtd  vtme h.  Disc ommt  the  itm  toe  clutch  housing  a <mI 

!.,*asve  it  (Plate  SiP}.  with  a  sad*  I  444  hydmiilc  jack. 

9mm*  the  twfmw£-9*im  ftm  ##  Motor  vehicle.  The  housing  with  the 
tfaftSMifSi^u  sitatre*  lever  asd  the  brake  lever  my  be  left  in  place. 

&Afaa#@8fetf  fJs#  f.’aaaiiieeioe  with  #  hanger  (Plate  Mi,  a) , 

ro.4*e  it  wHfc  «  hoist*  e&d  set  K  m  *=  device  (Plate  M» ,  b)  intended  for 
disaesnafely  eri  assembly  af  the  tr.'sunaiaeioo . 

it  ia  nsm*.si>*/  to  drair*  the  oli  by  unscrewing  the 
plug,  m&  &iw  m&vmh  tm  wuli*  itpntfitiM. 

iMMWll  of  the  Hffhd  freehe  i-sfce  '♦parities  t/lates  only  to  -the  ZiL-Ud 
aatpr  vehicle! ,  UfHfeiN*#  the  nut  fosteRing  the  fjaaf*  on  the  output  shaft, 
slid  reeavf  the-  flat'  winter -ami  ftmg*  in  seseefely  with  the  drue,.  Disconnect 
the  of  tin#  ehoea,  and  mszvm  m&  vemw  the  holts  asvd  spring  washers. 

y&gift  m4  t*me#  ifee  red  es&a^Ung  the  dramas'  fork  with  the  brake  lever. 
8eiwv*  ■■$»«  hand  'tr%~  bfieiat  lo  *»«tafely  with  the  hrasse  shoes,  protective 
diafe*iati  e**i  fit*  tl$  *r«a#**as»lei*.  Extract  the  sea  instillation  bushings 
of  th§  hreg&isf  -Sam  tfcrfe-'sf.ss  in  the  housing  with  pliers, 

for  ¥8*4V*I  $£  Hasdkrafcf  drive  lever-  frea  thr  tr*ns»issien,  it  is 
a©  gwhera^  the  two  fastening  the  sector  and  the  one  bolt 

ffe*ea«i8g  the  lever/  re#»ve  the  lover  plate,  brafeo  drive  lever  asarebly,  the 
im  spacing  bushing# ,  lever  sector. 


I£r 


. — - we*SS*N*lipefevt.  •  7ft*.'-  . . ..- -,, . >«*., 


■! 

■J 

Kamova!  and  dUaasaably  of  th«  traasmiasioa  amlectso?  lever  housing.  | 

Unscrew  the  four  boit»  fastening  the  lever  housing  wi  remove  the  houala* 
with  the  lever  l«  meobly  and  the  housing  gasket. 

Fasten  housing  8  (sec  Plate  7-8}  of  the  lever  in  a  vise  with  the  lever 

team.  * 

(folding  the  head  of  the  intarawdiato  lever  shaft,  unscrew  nut  3  fastening  ] 
the  shaft,  recove  the  spring  washer  and  shaft  4  with  the  intermediate  lever  2. 
then  tm ove  the  shaft  from  the  hale  in  the  lever  andthe  protector  l.  Extract 
spring  S  fro*  the  housing,  reoave  support  6  '  the  lever,  remove  lever  Id  in 

assembly  and  the  lever  catch  look  7.  For  rtsovtl  of  the  protective  boot,  it 
is  necessary  to  loosen  nut  l l  snd  unscrew  handle  12, 

Be*vredisas*e«bling  the  transmission  cover  with  the  gear  selector 
Mechanists  on  a  three -axle  Motor  vehicle,  it  is  necessary  to  remove  the  lever 
for  engaging  the  transfer  case  and  the  front  axle,  and  also  the  lever  &r 
hand  brake  drive. 

Removal  and  disassembly  of  the  transmission  selector  Mechanise.  Unscrew 
the  bolts  fastening  tho  t runs* is si on  cover,  rsweve  the  cover  in  assembly  with 
the  gear  selector  mechanism,  and  remove  the  cover  gasket.  If  the  gasket  is 
stuck,  it  is  necessary  to  carefully  separate  it  with  a  screwdriver  or  other 
tool 

The  transmission  selector  mechanism  Is  disassemble:!  on  a  device  (Plate  7-12) 
an  which  the  cover  is  fastened  i:‘  a  position  convenient  for  disassembly.  If 
there  is  no  device  available,  the  cover  is  installed  in  a  vise.  Unpin  the 
stop  -baits  feet  going  the  fork*  3  ,d  the  protestor  heads  on  rods  9,  10,  and  11 
(see  Plate  7-S) ,  unscrew  the  stop  screw*  fastening  the  forks  J,  5,  and  6,  end 
the  bolts  fastening  the  mi  heads.  Hove  one  of  she  gear  selector  rods  with  a 
pry,  and  press  out  the  plug  from  its  receptacle.  Moving  the  rod.  remove  thf< 
fori  and,  holding  the  catch  lock  balls  by  hand,  remove  the  rod  with  the  other 
hand.  The  two  other  gear  selector  rods  are  removed  by  similar  means. 

Removal  and  disassembly  of  the  input  shaft.  Uisvonp*ct  the  return  spring 
from  the  clutch  throw  out  bearing  sleeve,  and  remove  the  -sleeve  and  besring  in 
asseebly.  Unscrew  tho  four  bolt*  fastening  the  Input  shaft  front  bearing 
cover,  and  remove  th-s  rover  and  its  gasket. 

In  order  to  remove  the  input  shaft  from  its  recess  in  the  transmission 
housing.  It  is  necessary  to  press  out  the  bearing  with  a  40P-50I5  puller 
(Plate  7  13)  and  remove  the  shaft  and  bearing  in  assembly. 

To  withdraw  the  front  input  shaft  bearing  from  the  input  shaft  recess, 
it  is  necessary  to  fasten  the  shaft  in  a  vise,  remove  the-  stop  ring  6  with 
a  aerewdrlver  {»**  Piata  7-4) ,  *«d  remove  thts  rollers  *1  of  the  bearing. 


i  i  P  7'J'  Tr!UW»ission  cover  in  assembly; 

*'.*??  iC)  Plu«*  2?  «ver  3)  fourth  and  fifth  gear  fork  4)  installing 
huiihing  Sj  second  and  third  gear  fork  5)  first  and  reverse  gear  fork  * 

..^«rU'.^owl  J!i  Mi  SJ  ,1S)  “*  ’'lr*  9)  ««"•  ”*  a«r 

J®>  **“»■<*  t«»  M»«cW»  rod  tl)  iiw  H  mni 

gair  ^eiectwr  rod  12}  first  and  reverse  gear  rod  bead  is)  catch  lock 
spring  i?)  catch  lock  bail  18)  look  pin  IS)  lock  bail 


Plate  7-10.  Removing  the  transmission  from  the  motor 

vehicle 


To  unscrew  the  nut  fastening  the  bearing  4,  mount  tho  shaft  in  the 
devico  shown  in  Plate  7-14,  drive  down  the  thin  edge  7  (see  Plate  7-4)  of 
nut  2,  unscrew  the  nut  fastening  the  bearing,  and  press  off  bearing  4  witn 
a  device. 

Removal  and  disassembly  of  tho  input  shaft.  Remove  tho  spoedomotev  drive 
gear  from  the  end  of  the  input  shaft.  Press  the  input  shaft  gear  together 
with  the  shaft  out  of  their  recess  in  the  transmission  housing  with  a  mandrel 
and  hammer.  Press  the  bearing  off  the  shaft  (Plato  7-15),  and  remove  the 
input  shaft  in  assembly  with  its  gear*  and  synchroni zors  from  the  transmission 
housing. 

Remove  synchroniser  1  (see  Plate  7-6)  for  fourth  and  fifth  gears  and  first 
speed  gear  12  from  the  shaft.  Remove  the  lock  ring  2  (see  Plato  7-6)  fastening 
the  fourth  speed  gear  with  two  serewdrivars  (Plate  7-16)  Remove  the  support 
washer  3  together  with  fourth  speed  gear  4  and  steel  bushing  5  together  with 
its  stop.  Remove  support  washer  6  and  third  speed  gear  7,  and  remove  second 
and  third  gear  synchroni ter  8.  Remove  the  lock  ring  fastening  the  second  speed 
gear  with  two  screwdrivers.  Remove  support  washer  10  and  second  speed  gear  11. 
The  synchronisers  should  not  be  di sassetabled  unless  necessary. 


Plate  7-11.  Device  and  sling  for  raising  and  moving  the  trans 

mission: 

a)  sling 

b)  device 


Plate  7-13.  Pressing  out  the  input 
shaft  bearing  with  a  40P5019  device 


Plate  7-12.  Device  for  dis¬ 
assembling  and  *(seabling  the 
transmission  cover; 

1)  pressure  lever  2)  pressure 
eccentric  3)  cover  4)  device 
frame 


Plate  7-14.  Disassembling  the  input 
shaft  with  the  device 


Removal  and  disassembly  of  the  intermediate  shaft  and  reverse  gear 
cluster.  Unscrew  the  bolt  fastening  the  reverse  gear  cluster  shaft  stop, 
remove  the  stop,  and  remove  the  cluster  shaft,  the  gear  cluster,  the  two 
roller  bearings,  and  the  spacing  bushing  from  the  housing. 

Unscrew  the  four  bolts  fastening  the  intermediate  shaft  roar  bearing 
cover,  remove  the  cover  and  gasket,  drive  down  the  thin  ed^e  of  the  nut, 
brace  the  intermediate  shaft  gear  with  a  lever,  and  unscrew  the  nut  fastening 
the  rear  bearing. 

Press  the  rear  bearing,  together  with  the  intermediate  shaft,  out  of  the 
receptacle  in  the  transmission  housing,  and  move  the  shaft  and  gears  along 
their  axis  toward  the  bearing.  Press  out  the  intermediate  shaft  rear  bearing 
with  a  puller,  the  sane  way  as  the  input  shaft  bearing  was  pressed  out  (see 
Plate  7-15) .  Remove  the  intermediate  shaft  with  its  gears  in  assembly  from 
the  housing. 

Remove  the  intermediate  shaft  front  bearing  from  its  recess  in  the  housing. 
If  necessary,  drive  out  the  plug  covering  the  front  bearing  with  a  mandrel 
and  remove  its  stop  ring. 

For  disassembly  of  the  intermediate  shaft,  remove  lock  ring  1  (seo  Plato 
7-7),  press  all  the  goars  off  the  shaft,  and  pry  keys  8  from  tho  keyways.  Tho 
gears  may  be  pressed  off  with  a  device  (Plate  7-17,  a)  or  a  support.  Plate 
7-17,  a,  shows  a  constant  engagement  gear  being  pressed  off. 

The  last  two  gears,  reverse  gear  and  second  gear  6  and  7  (see  Plate  7-7) 
must  be  pressed  off  simultaneously.  For  removing  the  shaft  39  (see  Plate  7-3) 
of  the  reverse  gear  cluster,  a  model  2489  puller  Is  used  (Plato  7-18). 

Assembly  of  tho  transmission  takes  place  in  the  following  order.  Assembly 
and  installation  of  tho  intermediate  shaft:  install  koy  8  in  its  slot  in  the 
shaft  (see  Plate  7-7),  and  subsequently  press  onto  the  shaft  the  second  speed 
gear  (interforenco  0. 005-0. OS*  ism),  the  reverse  gear  (fit  from  interference  of 
0.04  mm  to  clearance  of  0.01  mm),  the  third  and  fourth  9p**ed  gear  ' interference 
of  0. 015-0. 06S  sm) ,  which  have  been  previously  matched  according  to  their 
journals.  Install  the  spacing  bushing,  press  the  constant  engagement  gear 
(interference  of  0.01S-0.065  ram),  and  fasten  it  with  a  loch  ring.  The  ring 
is  installed  with  a  screwdriver.  All  gears  on  tho  intermediate  shaft  must 
be  pressed  on  until  they  are  supported  at  their  faces. 

Install  the  transmission  housing  on  tho  device  (s  'e  Plate  7-11),  check 
tho  condition  of  its  shaft  bearing  surfaces,  the  absence  of  cracks  and  the 
amount  of  wear  in  the  holes  for  bearings.  Cracks  and  perforations  in  the 
transmission  housing  are  not  acceptable.  If  the  holes  for  the  bearings  are 
worn  more  than  the  allowable  dimensions,  the  transmission  housing  Is  subjected 
to  removal  by  a  method  of  pressing  in  repair  bushings. 
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Damago  to  the  threads  in  tho  housing  holes  is  allowed  within  the  limits 
of  no  greater  than  2  turns. 

Deviation  of  the  front  and  roar  faces  of  the  housing  relative  to  the  axis 
of  the  hole  for  the  input  shaft  bearing  is  allowable  within  the  limits  of 
0.08-0.15  am. 

Non-parallelness  of  the  axes  of  the  intermediate  and  the  input  shaft, 
and  deviation  from  the  common  plane  passing  through  them,  must  not  exceed 
0.07-0.12  mm  on  tho  entire  length  of  the  housing. 

Mi- alignment  of  the  remaining  shaft  bearing  planes  in  the  transmission 
housing  must  be  within  the  limits  of  0.15-0.3  mm. 

Install  the  ring  of  the  front  roller  bearing  of  the  intermediate  shaft 
in  its  receptacle  in  the  transmission  housing  (fit  from  an  interference  of 
0.01  mm  to  a  clearance  of  0.033  ram).  Mount  the  roller  beai’ing  on  the  front 
ring  of  the  intermediate  shaft  (clearance  of  0.015-0.047  mm).  Instali  tho 
intermediate  shaft  in  assembly  with  its  gears  in  the  housing,  first  driving 
the  rear  end  of  tho  shaft  into  tho  recess  for  the  ball  bearing,  and  then  in¬ 
stalling  the  front  end  of  tho  shaft  with  its  roller  bearing  assembly  into  its 
external  ring. 

Pross  the  ball  bearing  assombly  with  its  lock  ring  on  the  rear  end  of  the 
intermediate  shaft  (interference  of  0.003-0.032  mm),  direct  it  into  the  recess 
in  the  housing,  and  install  the  bearing  together  with  the  shaft  in  its  recess 
in  the  housing  with  a  mandrel  (fit  from  an  interference  of  0.012  mm  to  the 
clearance  of  0.038  nan).  Screw  on  the  nut  and  tighten  it.  Torque  moment  is 
no  loss  than  25  kg  meters.  Punch  the  nut,  bending  its  thin  edge  into  the  slot 
in  the  shaft.  Install  tho  roar  cover  and  gasket  and  fasten  tho  covor  svith 
bolts  and  spring  washers. 

Install  tho  stop  ring  in  the  I’oceptacle  in  the  housing  for  the  front 
bearing,  and  fit  it  with  a  mandrel,  insert  the  plug  into  its  receptacle  and 
press  it  in  with  a  mandrel. 

Deviation  of  tho  intermediate  shaft  journal  relative  to  its  axis  are  not 
allowed  to  bo  greater  than  0.03  mra.  Incorrect  shaft  journals  may  be  repaired 
by  chroming  with  subsequent  machining  to  nominal  dimensions. 

Deviation  of  the  transmission  goar  faces  is  not  allowed  to  be  greater  than 
0.0S  mm.  If  cracks  or  great  woar  on  the  teeth  or  grooves  are  present  on  tho 
gears,  the  gears  should  be  roplacod. 

Small  chips  on  the  sides  of  the  teeth  should  be  smoothed  off.  Chips  are 
not  allowed  on  the  woi'king  surfaces. 

Small  depressions  of  a  fatigue  character  (pitting)  on  the  working  surfaco 
of  a  gear  tooth  aro  allowed  on  an  area  no  greater  than  15%  of  the  entire 
surface.  Sharp  edges,  small  dents  or  hurts  on  the  gear  teeth  should  be 
smoothed  off. 


Instill  the  roller  bearing'  in  the  holes  of  the  reverse  gear  cluster, 
inserting  the  spacing  bushing  between  them,  install  the  gear  cluster  in 
the  transmission  housing,  install  the  gear  cluster  shift  (with  a  fit  of: 

Urge  diameter  shaft  end—from  an  interference  of  0.0S2  m  to  a  clearance 
of  0.004  mm,  and  small  diameter  shaft  end— with  a  clearance  of  0.007-0.06  mm). 
Install  the  stop  plate  in  its  depression  and  fasten  the  shaft  with  bolts  and 
spring  washers, 

Assembly  and  installation  of  the  output  shaft  end  synchronisers.  Install 
the  shaft  with  its  rear  end  down  in  a  vise  with  soft  inserts,  and  assemble  the 
shaft  parts  in  the  following  sequence.  Mount  first  speed  gear  12  (see  Plate  7-6) 
on  the  groove s.  install  second  speed  gear  11,  mount  the  support  washer  10 
on  the  shaft,  and  fasten  the  gears  with  a  lock  ring  by  fitting  it  into  the 
depression  on  the  shaft  with  a  special  mandrel.  Install  second  and  third 
speed  synchroniter  8  on  grooves  on  the  shaft  and,  after  inserting  support 
washer  6,  inst^H  third  speed  gear  7  on  the  shaft  journal.  Install  bushing  5 
of  the  third  speed  gear,  directing  its  catch  lock  groove  into  the  grooved  slot 
in  the  shaft.  Install  fourth  speed  gear  4  on  the  bushing,  mount  support 
washer  3,  and  fasten  the  gear  with  lock  ring  2,  fitting  if  into  the  depression 
in  the  shaft  with  a  hollow  bodied  mandrel.  The  ring  must  fit  tightly  in  its 
groove.  Install  fourth  and  fifth  gear  synchronizer  1  on  grooves  err  the  shaft 

Remove  the  shaft  from  the  vise. 

Oscillation  of  the  output  shaft  journal  relative  to  its  axis  is  not 
allowed  to  be  greater  than  0,05  nm.  Pstigus  type  chipping  of  the  harden fd 
layer  on  the  journal  surface  is  not  permissible. 

The  requirements  for  the  gears  of  the  output  shaft  are  the  same  as  for 
the  gears  of  the  intermediate  shaft. 

If  the  parts  of  the  synchronizer  ere  worn  or  its  springs  lose  their 
elasticity,  the  synchronizer  assembly  should  be  replaced. 

Facial  and  radial  oscillation  for  a  new  synchronize**  relative  to  'he 
housing  is  allowed  to  be  up  to  0.1  mm. 

Guiding  the  rear  end  of  the  shaft  into  its  recess  in  the  transmission 
housing,  install  tho  output  shaft  assembly  in  the  housing,  mount  the  bearing 
in  assembly  with  its  lock  ring  on  the  end  of  the  shaft  and,  guiding  it  into 
its  recess  in  the  housing,  press  in  the  bearing  togothov  with  the  shaft  with  a 
mandrel . 

Assombiy  and  installation  of  the  input  shaft,  For  assembly,  the  shaft 
is  installed  in  a  device  (see  Plate  7-14),  and  the  bearing  is  preand  on 
(interference  is  0.003-0.038  mm).  Install  lock  ring  3  in  its  groove  (see 
Plate  7-d),  screw  on  nut  2  and  tighten  it.  Tightening  moment  is  no  less  than 
20  kg  meters.  Then  fasten  the  nut,  driving  its  thin  edge  7  into  the  slot  in 
the  shaft. 
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Remove  the  theft  from  the  device,  fatten  it  in  the  vise,  end  install 
the  rollers  t>  of  the  needle  bearing  in  their  recast.  The  rollers  must  be 
in  the  same  group  according  to  dimensions.  The  rollers  »jst  be  Installed 
using  grease.  The  last  roller  (the  locking  one)  is  installed  from  the  face 
freely,  without  interference,  and  the  rollers  are  fastened  with  lock  ring  6, 
installing  it  in  its  groove  on  the  shaft.  After  assembly,  the  rollers  must 
rotate  freely,  without  falling  from  their  receptacle.  Remove  the  shaft  f?nm 
the  vise. 

If  the  journals  end  grooves  on  the  shaft  aro  worn  more  than  the  dimensions 
admissible  without  being  repaired,  the  shaft  should  be  replaced. 

Worn-out  shaft  journals  may  be  repaired  by  chroming  with  subsequent 
machining  by  grinding  to  nominal  dimensions . 

Oscillation  of  the  input  shaft  journal  at  the  bearing  relative  to  its 
axis  is  not  allowed  to  be  greater  than  0.025  mm.  If  the  shaft  is  bent  or 
twisted,  it  must  be  replaced. 

Damage  to  the  threads  beneath  the  ball  bearing  fastening  nut  are  not 
allowed  to  cover  more  than  l.S  of  the  thread  turns. 

The  input  shaft  gear  teeth  must  not  have  cracks.  Smal*  denrs,  burrs., 
and  chips  on  the  tooth  faces  should  be  smoothed  off. 

Small,  depressions  of  fatigue  nature  (pitting)  are  admissible  on  the  work  ’ 
ing  surfaces  of  the  teoth,  but  must  not  cover  more  than  15%  of  the  surface. 

Install  the  input  shaft  with  its  bearing  in  assembly  in  the  housing 
receptacle  (bearing  fit  is  from  an  interference  of  0.012  mm  to  a  clearance  of 
0.038  mm),  and  guide  the  end  of  the  input  shaft  into  its  needle  bearing. 

Install  tha  input  shaft  bearing  cover  with  its  gasket,  fasten  them  with  bolts 
and  spring  washers,  mount  the  sleeve  and  clutch  throw  out  bearing  on  the 
cover  guide,  Md  install  the  return  spring  on  the  sleeve. 

Assembly  of  the  transmission  cover  is  conducted  in  the  reverse  sequence 

as  disassembly . 

Cracks  or  chips  are  not  admissible  on  the  transmission  cover,  especially 
those  passing  through  tha  edge  of  the  flange  and  the  bolt  holes  or  passing 
through  the  holes  for  the  gear  changing  rods. 

If  the  aperture  for  the  ball  support  of  the  gear  changing  lever  is  worn 
greater  than  the  allowable  dimensions,  the  cover  should  be  replaced. 

If  the  hale?  in  the  transmission  housing  cover  for  the  gear  changing  rods 
aro  worn,  the  cover  should  be  replaced  or  repaired  by  Installing  bushings. 


Crookadneas  of  the  gear  changing  rods  is  not  allowed  to  be  greater  than 
0.1  m.  Bent  rods  may  be  repaired  by  straightening.  Gear  changing  rods 
which  are  worn  greater  than  the  allowable  dimension*  should  be  replaced  or 
renewed  by  chroming  and  machining. 

Wear  on  the  slots  in  the  rods  for  the  catch  lock  balls  Is  admissible  so 
long  as  the  clearance  between  the  formed  template  and  the  slot  does  not  exceed 
0.6  am.  If  this  margin  is  exceeded,  the  rod  should  be  replaced. 

If  there  are  cracks  or  chips  cn  tho  gear  changing  forks,  heads,  or  lever, 
thoy  should  be  replaced. 

Bent  gear  changing  forks  and  levers  may  be  straightened. 

If  the  fingers  on  the  gear  changing  forks  are  worn  more  than  the  allowable 
dimension,  the  forks  should  be  replaced. 

If  wear  is  present  on  the  slot  in  the  fork  and  head  for  the  gear  changing 
lever  or  the  holes  in  the  fork  and  head  for  the  gear  changing  rod,  they 
should  be  replaced. 

If  the  groove  for  the  gear  changing  lever  catch  lock  is  worn,  the  lever 
should  be  replaced, 

During  assembly  of  the  transmission  cover,  first  insert  rod  11  (see 
Plate  7-9)  with  the  first  and  reverse  gear  changing  fork,  thou  rod  10  with 
the  fourth  and  fifth  gear  changing  fork,  and  finally  rod  9  with  the  second  and 
third  gear  changing  fork  After  the  rods  and  forks  have  been  installed, 
thoy  should  bo  fastened  with  stop  bolts  7  and  13,  and  tied  off  with  wires  8, 

14,  and  IS,  wound  through  their  ends. 

Check  the  transmission  and  sot  the  first  speed  goer  and  the  synchroniser 
carrier  in  the  noutral  position.  Install  the  transmission  cover  with  its 
gasket,  driving  the  ends  of  the  fork  Into  the  slot  in  he  first  speed  gear 
and  the  slots  in  the  fingers  of  the  other  forks  onto  the  disks  of  the  synchron¬ 
izer  carrier.  Then  fasten  the  cover  with  bolts  and  spring  washers. 

Assembly  of  the  gear  changing  lever  housing.  Fasten  the  housing  Into  a 
vise,  insert  catch  lock  7  (see  Plate  73)  of  the  lever  In  holes  In  the  housing, 
install  gear  changing  lever  10  after  coating  Its  spherical  surface  with  grease, 
mount  support  6  of  the  spherical  part  of  the  lever  onto  its  tail,  install 
lever  spring  S,  turning  its  bent  out  end  ai  shown  in  the  illustration,  and 
guide  the  spring  up  beneath  the  neck  of  the  housing. 

Assemble  intermediate  lever  2  after  installing  the  protector  1  and  shaft  4, 
lubricated  with  grease,  in  It.  Install  the  lover  together  with  the  shaft  in 
the  housing,  then  fasten  it  to  the  housing  with  nut  $  and  a  spring  washer. 

Remove  the  housing  from  the  vise,  install  the  protective  boot  9,  screw  the 
round  knob  12  onto  tho  gear  changing  lover,  and  tighten  it  with  nut  11. 
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Plate  7-17.  Disasseably  of  the  intewusdiate  shaft: 
a)'  installation  of  the  intemediate  shaft  in  a  device 
bj  pressing  off  the  constant  engagement  gear 


Plate  7-18.  Puller  for  the  reverse 
gear  block  shaft  (issodel 


Install  lever  housing  8  with  its  gasket ,gui  ding  the  end  of  the  inter* 
Mediate  shaft  into  the  hole  in  the  first  and  reverse  gear  rod  head,  and  the 
end  of  the  gear  changing  lever  into  the  slot  in  the  gear  changing  fork. 

Fasten  the  lever  housing  with  bolts  ind  spring  washers. 

During  asseably  of  the  ZIL»158  motor  vehicle  transmission,  it  is  necessary 
to  install  the  speedometer  drive  wans  gear  on  the  end  of  the  input  shaft.  In« 
stnll  the  stationary  part  of  the  hand  brake  in  assenibly  and  fasten  It  with 
bolts  and  spring  withers,  ffounc  the  brake  shoe  tension  springs  with  a  device, 
install  the  flange  in  assembly  with  the  braae  drum  on  the  grooves,  Mount  the 
support  washer  on  the  shaft,  and  screw  on  *~d  tighten  the  nut.  The  tightening 
■fluent  is  no  lass  than  SO  kg  meters ,  Lock  the  nut  by  driving  its  thin  edge 
into  the  slot  in  the  output  shaft. 

It  is  recommended  that  all  cover  gaskets  be  installed  with  No.  80  grease. 
After  assembly,  it  is  necessary  to  pour  oil  into  the  transmission  up  to  the 
level  of  th«  control  plug  and  check  the  transmission  on  si  special  stand.  The 
transmission  should  be  run  in  by  an  electric  motor  for  a  period  of  three  to 
five  minutes  each  for  each  of  the  gears. 

During  the  process  of  running  the  transmission  <n,  it  is  checked  for 
normal  engagement  of  the  gears,  increased  gear  noise  during  engagement,  and 
knocks,  oil  leaks  at  tie  seals  and  joints,  «*<s  also  for  other  deficiencies. 

The  properly  working  transmission  *s  instilled  on  the  engine  with  a 
hydraulic  jack  or  block  and  tackle,  hand  fastened  to  it  on  studs  with  nut# 
and  spring  washers.  The  tightening  moment  of  the  nuts  must  be  12-1 S  kg  meters. 

The  transmission  housing  is  centered  along  the  flange  of  the  input  shaft 
roar  beating  cover  (this  cover  simultaneously  serves  as  the  support  for  the 
clutch  throw  out  sleeve). 

Parts  dimensions 

Dimensions  of  transmission  pans  for  the  motor  vehicles  are  presented 
ir.  Table  7-1,  7-2.  7-5,  7-4,  7-S,  7-6,  7-7,  7-8.  »nd  7-9. 


Table  7-1.  Dimensions  of  holes  for  bearings  in  transmission  housing, 

SB! 


Hole  diameter 

For  input  and  output  shaft 
bearings 

For  front  intermediate 
shaft  bearing 


Nominal  A ; Irwsbl*  withvut  repels 

1^,986-110.025  HO. 05 

71,0'  '2.02  ?2.0d 


[Taisia  7A,  cmvim&i l . 


Per  iimz  wvarse  gear 

UWUvmm  29.987-30.02C  30.  SO 

Per  r**r  end  u#  gear 

cluster  Shaft  32.000-32,039  52.06 


Tsbie  7-2.  Basic  disfinsicns  of  the  input  shaft* 

m 

Diurniion 

Tooth  tftlcteu&a  on  shaft 

Nominal  Allowable  without  repair 

groavtid  portion 

Oiaaetar  of  roller  hearing 

5. la-5. 64 

£.00 

receptacle- 

Siamter  of  shaft  journal 

45.98-44.067 

44.08 

at  hall  bearing 

Diaufteter  of  shaft  end 

66.003-60.023 

59,98 

journal 

Tooth  length  (ausfeet  of 
teeth  of  the  constant 

24.96-24.08 

74.94 

engageatmt  gear- -10) 
rooth  thickness  (aeasured 

26.0 

-  * 

at  a  height  of  6  428  ©a) 
Tooth  length  (masher  of 
teeth  in  the  first  speed 

747-7.21 

7.0 

gear- -18} 

7.0 

Slot  width 

4.63 

4.8 
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Oiaonsitn 

Nossi.*'*! 

Allowable  without  repair 

01 abater  of  the  shaft 
front  #nd  journal  for 
the  rol lor  hearing 

27 .929-27,980 

27  ,'9l} 

Diameter  of  the  journal 

for  the  ball  bearing 

50.00S-U1.020 

49  J  7 

Oisuaeter  of  the  journal 
for  the  fourth  s;  '-4 
constant  engagement 
gen-  hushing 

*6.991-47.009 

46.9? 

-M®’ 


{Ttfrlfe  7-5,  continued} 


[Table  7-4,  continued} 


Second  speed  gear 

Number  of  teeth— 42;  number  of  toothed  sleeve  teeth— 24;  2SKh(S<  steel; 
hardened  layer  depth- -0,5-0. 7  we;  surface  layer  hardness—  (IRC  60-65;  core 
hardness— HRC  55-45. 

Tooth  length 
Tooth  width  (measured  at 
a  height  of  2.5 
Sleeve  tooth  length 
Sleeve  tooth  groove 
width 

Second  speed  support 
washer  thickness 


29.0 

— 

4.657-4 .687 

4.50 

6.5 

S.S 

4.054 

4.2 

3.952-4.00 

3.930 

Third  speed  gear 

Number  of  teeth— 33;  number  of  toothed  sleeve  teeth— 23;  25KhGM  steel; 
hardened  layer  depth— 0.5-0. 7  mm;  surface  layer  hardness— HRC  60-65;  core 
hardness- -HRC  35-45. 


Tooth  length 

Tooth  width  (measured  at 

28.0 

•  - 

a  height  of  3.5  wn) 

S. 347-5. 387 

S .  2 

Sleeve  tooth  length 

4.6 

4.0 

Sleeve  tooth  slot  width 
Diameter  of  gear  hole 

6.075 

6.2 

for  shaft  journal 
Width  of  third  speed 

S2. 000-52. 018 

52.04 

gear  support  washer 

3.952-4.00 

Fourth  speed  gear 

3.930 

Number  of  teeth— 26;  number  of  toothed  sleeve  teeth—18; 

25KhGM 

hardened  layer  depth- -0. 5-0 . 7  mm;  surface  layer  hardness 
hardness- -HRC  35-45. 

-HRC  6( 

Tooth  length 

Tooth  width  (measured  at 

26 

— 

a  height  of  3.5  3m) 

5.346-5.386 

5.2 

Sleeve  tooth  length 

7.3 

6.0 

5ioeva  tooth  slot  width 

7.519 

7.8 

Diameter  of  gear  hole 
External  diameter  of 

S5. 00-55. 018 

55.02 

bushing 

S4. 92-54. 94 

54.90 
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[Table  7-4,  continued} 


Width  of  gear  support  washe.r  3.952-4.00  3.930 

■Spee 'kmteter  drive  worm  gear 

Number  of  threads— S;  2S  stool,  GOST  1050-60;  hardened  layer  depth— 0. 15- 
0.20  mm;  hardness— HJRC  56-6k. 

Tooth  thickness  1.76-1.81  1.70 

Diameter  of  hole  in  worm 
gear  for  output  shaft 

journal  46. 000-46. 03D 

Speedomu  ■a1.*  drive  driven  gear 

Number  of  teeth:  on  the  ZIL-l.’O  and  ZIL-130G  motor  vehicles— 17;  on  the 
ZIL-130V1  and  ZIL-MMZ-SS5-18;  00  steel  (GOST  1050-60);  depth  of  cyanated 
layer--0.15-0.30  mo;  hardness— PRC  65-62. 

Tooth  thickness  in  the 
Z1L-..30  and  ZH-130G 

motor  vehicles  2,21-2.26  2.16 

Tooth  thickness  in  tlie 
ZIL-130V1  and 
ZIL-MMZ-555  motor 

vehicles  .'.76-1.81  1.70 

Output  shaft  flange 

Number  of  grooves:  on  tho  ZIL-130  and  ZIL-130G  motor  vehicles--17;  on  the 
ZIL-130V1  and  ZIL-MMZ-55S  motor  vehicles--18;  40  Kh  steel  (GOST  4543-57), 
hardened  by  heating  with  high  frequency  curront;  hardened  layer--l-2.5  mm; 
hardness- -HRC  56-62. 

Diameter  of  flange  journal 


for  tho  seal 

57.88-58,00 

57,80 

Diameter  of  the  bolt  holes 

for  fastening  tho 
propeller  shaft  flange 

14.24-14.36 

15.00 

Dimension  of  the  flange 

grooved  portion  slots 

6.00-6.05 

6.2 

Table  7*S.  Basic  dimensions  of  synchronizers,  am> 


Dimension 

Nominal 

Second  and  third 

speed  carrier 

Number  of  teeth:  first  ring  (left)-- 

*3;  second  ring  (right) 

Tooth  length: 

First  ring 

7.7 

Second  ring 

7.7 

Full  tooth  width: 

First  ring 

6.02 

Second  ring 

3.99 

Decreased  tooth  width: 

First  ring 

5.42 

Second  ring 

3,39 

Synchronizer  carrier  groove 

width 

9.00-9.09 

Diameter  in  carrier  hole  for 

catch  lock 

14.00-14.07 

Fourth  and  fifth 

speed  carrier 

Number  of  teeth;  first  ring  (left)-- 

18;  second  ring  (right) 

Tooth  length: 

First  ring 

7.7 

Second  ring 

7.7 

Full  tooth  width: 

First  ring 

4.567 

Second  ring 

7.454 

Decreased  tooth  width: 

First  ring 

3.93 

Second  ring 

6.85 

Synchronizer  carrier  groove 

width 

11.00-11.05 

Diameter  In  carrier  hole  for 

catch  lock 

14.00-14.07 

Conic  ring  of  the  second  and  third,  and  Fourth  and  fifth  speed 
- - sync^'r^zers - - - 

Brass  LmTs  KA  S8  2-1-1;  hardness  no  lass  than  MB  *  130. 


Diameter  of  hole  In  synchronizer 
ring  for  catch  lock  support 


6.00-6.025 


Diameter  of  hole  in  syncnronizor 
ring  for  blocking  finger 


9.00-9.03 


Synchronizer  catch  lock  support 

A12  steel  (GOST  1414-54),  hardened  layer  depth--0.15-0.30  mm;  hardness  — 

HRC  56-62. 

Diaisuter  of  catch  lock  support 

journal  for  sonic  ring  hole  6.030-6.065 

Synchronizer  blocking  finger 

45  steel  (GOST  1050-60);  case  hardened  by  heating  with  high  frequency  current; 
deoth  of  case-hardened  surface  layer— 1 -1 .25  mm;  case  hardened  lny«r  hardness  — 
HRC  56-62. 

Diameter  of  finger  journal  for  hole  in 

synchronizer  conic  ring  ?. 035 -9.1?? 

Synchronizer  spring 

Numbor  of  coils--9;  spring  wire  steel  0.8  mm  in  diameter  (COST  9.580-60). 


Spring  diameter  5.57-5.60 

Spring  length  in  froo  condition  13.0 

Spring  length  undor  a  load  of 

1.5-1. 9  kg  9.5 

Wire  diameter  0.8 


Table  7-6,  Intermedia 

’.'j  shaft  journal 

dimensions,  mm 

Dimensions 

Nominal 

Allowable  without  repair 

Shoft  journal  diameter 
for  boil  bearing 

40.003-40.020 

39,93 

Shaft  journal  diameter 
for  roller  bearing 

41.983-42.000 

41 .96 

Shaft  journal  diameter 
for  constant  en¬ 
gagement  gear 

52.C4S-S2.065 

Shaft  journal  diameter 
for  spacing  bushing 

52.045-52.065 

_  _ 

Shaft  journal  diameter 
for  fourth  speed  gear 

54.0aS-54.065 

•  . 

[Table  7-6,  continued] 


Shaft  journal  diameter 

for  third  speed  gear  54.545*54.565 

Shaft  journal  diameter 

for  second  speed  gear  55.555-55.555 


Table  7-7.  Parameters  of  the  intermediate  shaft  gears,  mm 


Dimensions  Nominal  Allowable  without  repair 

First  speed  gear 

Number  of  teeth— 13;  material  and  heat  treatment  as  in  the  intermediate  shaft. 

Tooth  length  33.38-34.00  32.00 

Tooth  thickness  (measured 

at  a  height  of  5.6  mm)  8.108-8.148  7.9 

Second  speed  gear 

Number  of  teeth— 22;  25KhGT  steel;  hardened  layer  depth--0,5-0.7  mm;  surface 
layer  hardness—HRC  57-60,  core  hardness--HRC  35-45. 

Too^'h  length  '!.  0 

Tooth  thickness  (measured 

at  a  height  of  4.6  mm)  m. 034-6. 074  5.9 

Diameter  of  hole  for  shaft 

journal  55.50-55.53 

Reverse  gear 

Number  of  teoth--20;  25KhGT  steel;  hardened  layer  depth--0.S-0.7  nun;  surface 
layer  hardness- -HRC  57-60;  core  hardness—HRC  35-45. 

Tooth  length  25.72-26.00 

Tooth  thickness  (meamred 

at  s  height  of  4,7  mm)  7.462-7.502  7.25 

Diameter  of  hole  for  shaft 

Journel  55.00-55.03 

Third  speed  gsav 

Number  of  te«th-»3i;  25Kh(lT  steel;  hardened  layer  depth--0.5-0.7  mm;  surface 
layer  hardness—HRC  57-60;  core  hardness—HRC  3S-45. 

Tooth  length  28.0 

Tooth  thickness  (measured 

at  a  height  of  3,3  »*)  5.347-S  3P7  5.14 


-355- 


Number  ot'  tooth- -22 


[Table  7-3,  continued] 


(Table  7-9 ,  continued] 


Intermediate  levor  for  seloction 


25  U-l  steel,  precision  cast  (GOST  977-53). 

Diameter  of  hole  for  intermediate 
lever  shaft 

Diameter  of  hole  for  protector 

14. 000-14. 03S 

14.05 

lock 

Dimension  of  the  intermediate 

8. 0-8. 2 

8.4 

lever  slot 

16.0-16.3 

16.5 

Shaft  of  the  intemediate  lever 

for  selecting  first  and  reverse  gears 

A-12  steel  (GOST  1414-54);  hardened  layer  cbpth--0.3-0.S  mm; 

surface  layor 

hardness--HRC  56-62. 

Diameter  of  shaft  journal 

for  the  hole  in  the  gear 
changing  lover  housing 

10.965-11.00 

10.925 

Diameter  of  shaft  journal 

for  the  hole  in  the 
intermediate  lever 

13.93-13.98 

13.8 

Rods  for  changing  fourth  and  fifth, 

second  and  third, 

and  first  and  reverse  gear 

8 

45  steel  (GOST  1050-60),  caso  hardened  by  heating  with  high 

frerpjenc'  cun 

case  hardened  layer  depth- -1*3  mra. 

Rod  diamator 

18,979-19.000 

IS. 95 

Radius  of  datant  for  catch 
lock 


S.  65-5. 75 


Clearance  no  greater 
than  0.6  mm 


Fork  for  selecting  second  and  third, 
anTTom,tf>“ftn3"7rftir  gears 

25  l,K-l  ’steel,  precision  cast  (COST  977-55)  ;  hardened  layer  dopth--0 . 3-0 . 5  mm 
hardness --HRC  56-62. 


Diameter  of  hole  for  gear 
changing  rod 
Dimension  of  slot  for 
gear  changing  lever 
Width  of  slot  .For  fork 
fingers 


19. 02-19. 05 
16.00-K.N 
6. 8-7,0 


19 .1 


7.4 
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[Table  7-9,  continued] 


Fork  for  selecting  first  and  reverse  sears 


Twe  20  steel  (GOST  1050-57);  hardened  layer  depth- -0.3-0. 5  am;  surface  layer 
hardness --HRC  S6-62. 

Diameter  of  hole  for  gear 

changing  rod  19.02-19.05  19.1 

Thickness  of  fork  fingers  8. 7-8. 8  8.5 

Head  of  rod  for  selecting  first  and  reverse  gears 

25  IK-1  steel  (GOST  977-53);  hardened  layer  dopth--0.3-0.5  mm;  surface  layer 
hardness- -HRC  56-62. 


Diamoter  of  hole  for  gear 
changing  rod 
Width  of  slot  for  gear 
changing  lover 


19.02-19.05 


16. 00-16.30 


Number  of  coils--4;  spring  wirs,  .i  mm  In  diameter  (GOST  5047-49) 


Diameter  of  the  largest 
spring  coll 

Diameter  of  tho  smallest 
spring  coil 

Length  of  spring  in  free 
condition 

Length  of  spring  under  a 
load  of  24-31  kg 

Wire  diameter 


69.3-70.5 


44. 38-45. 0 


Goring  of  first  and  reverse  gear 
engagement  pro t  e  c  t  or 

Number  of  co i  1  s  — 10;  spring  wire,  class  l,  2.2  mm  In  diameter  (GOST  9389  f>0), 


Spring  diameter 
Spring  length  in  free 
condi t ion 

Spring  length  under  a 
load  of  14-17  kg 
Wire  diameter 


13,07-13. 


First  ami  reverse  gear  engage  hmu  prut  ecu*  r  1  ock 

A- 12  steel  (GUST  !ili-54);  cyunated  layer  depth- -0 . '  <■': .  5  mm,  surface  layet 
hardness  - -HRC  56-6.’. 


-  JS'i  • 


[Table  7-9,  continued] 


Protector  lock  disaster  7.8S-7.PS 

Lock  length  26.22*26.50 


7. 75 


Chapter  8.  The  Transfer  Case 


Layout 

A  s ingle- throw ,  two-speed  transfer  case  is  installed  in  the  ZIL-157K 
motor  vehicle  (Plate  8-1  and  Table  8-1). 

This  cose  has  three  output  shafts  which  turn  on  tapered  roller  bearings. 

The  ZIL-I31  aotor  vehicle  is  equipped  with  a  two-throw  transfer  case 
having  two  output  shafts  which  turn  on  ball  and  cylindrical  roller  bearings. 

The  advantage  of  these  bearings  is  the  fact  that  they  do  not  require  adjustment, 
either  during  assembly  or  during  the  process  of  operation  of  the  motor  vehicle, 
as  do  the  tapered  rollor  bearings  in  the  transfer  case  of  the  ZIL-1S7K  motor 
vehicle. 

Both  transfer  cases  have  a  mechanism  preventing  self-disengagement  of  the 
goais.  In  the  transfer  caso  of  the  ZIL-157K  motor  vehicle,  it  is  formed  on 
the  input  shaft  14  (Plate  8-1)  and  shaft  T>7  of  the  front  axle  drive  in  tho 
form  of  grooves  having  a  varied  thickness  and  forming  <s  step  on  which  carrier  22 
and  sleeve  56  rest  during  self-disengagement.  A  diagram  of  gear  positions  In 
the  various  speed*  and  distribution  of  ihe  torque  noraent  during  them  Is  shown 
in  Plate  8-2. 

In  che  transfer  caso  of  the  ZIL-131  motor  vehicle  U'iate  8-3),  the  in¬ 
stallation  preventing  self-disengagement  is  forme*.  on  the  groove*  of  both  gear* 
25  and  32,  located  on  shaft  3  of  tho  front  axle  drive,  (his  installation  pro 
vents  the  self-disengagement  of  low  speed  engagement  carrier  31  and  front  axle 
drive  engagement  carrier  23.  The  construction  which  blocks  disengagement  of 
high  gear  has  another  arrangement.  On  the  exterior  ring  of  high  gear  engage¬ 
ment  carrier  16  ami  assembled  with  the  grooved  hoi?'  of  output  shaft  IP,  there 
is  a  conic  construction,  1 tooth  thickness  and  si  t  width  along  th?  length 
!n  the  same  diameter  are  changeable;  the>-  have  a  reverse  cone  which  prevents 
sel f-di s engagement . 

To  prevent  simultaneous  engagement  of  ;vo  speeds  in  the  transfer  case 
ot  the  2:1,-131  motor  vehule,  there  Is  »  blocking  arrangement  which  consists 
of  balls  46  botw.  so  rods  36  and  4’.  When  one  >f  the  rods  is  moved,  the  ball s 
move  to  the  other  and  lock  tt. 

Plate  M  shows  the  separate  at  r -diaphragm  chamber  for  engagement  of  the 
front  axlo  drive  and  the  rod  for  this  chamber  in  asset?#  *y. 


t  ofk 


Both  transfer  cases  have  openings  for  installation  of  power  take-off 
boxes.  The  linkage  for  control  a?  tW  transfer  case  in  the  ZIL-1S7K  motor 
vehicle  is  shown  in  Plate  8-5,  and  that  for  the  ZiL-131  motor  vehicle  is 
shown  in  PUS*  8-6.  Construction  of  the  «l«tm~?&euaatie  valve  control  lint 
the  front  axle  drive  of  the  ZIL-131  motor  vehicle  is  shown  in  Plate  8-7. 

Ifhen  it  is  not  energised,  the  electro^meuauitii  valve  is  closed  by  the  force 
of  spring  3,  and  the  air-diaphragm  chamber  10  (see  Plate  8-3)  is  connected 
through  a  vent  to  the  atmosphere. 

When  current  is  fed  to  coil  13  (see  Plate  8-7)  of  the  electromagnet,  core 
12  pulls  rod  17,  overcoming  the  force  of  spring  3  a.\d  the  resistance  of  com¬ 
pressed  air,  and  opens  inlet  valv»  20. 

When  this  happens,  compressed  air  enters  the  space  above  the  meabrsna  in 
the  air- diaphragm  chamber,  controlling  the  front  axle  drive. 

Suspension  of  the  tranufsr  „sse  on  the  ZII-1S7K  motor  vehicle  (Plate  8-1,*.' 
is  realised  by  four  studs  screwed  into  the  body  of  the  transmission  tn«  passing 
through  holes  in  the  frame  cross  master.  To  provide  elastic  suspension  ot  the 
transfer  case,  rubber  cushions  are  installed  on  both  sides  of  the  cross  aarhe**. 
The  stud  nuts  are  pinned. 


Table  8-i.  Technical  characteristics  of  transfer  cssss 


Parameters 


ZU-157K 


211-131 


Type 


TrensmUtiion  ratio; 
Low  speed 
High  speed 
Speed  selection 


Kechanieal ,  single-throw, 
with  two  speeds 

a. 2? 
i .  ve 

Single  lever  and  red 


Front  axle  engagement  Positive,  with  a  lever 

and  mechanical  sleeve 


Meehan i cal,  two -  throw ,  with 
two  speeds 

2,01 

l  .00 

Single  rocking  lever  and 
two  rod* 

At-r.siafic  and  positive. 
Aut:s*sotic  engagement  is 
•rcospl ished  with  in  els* 
trtcal  switch  which  t» 
turned  on  during  engagement 
af  low  speed.  Positive  en- 
gsgement  is  accomplished 
electrical  disengagement  In 
any  gear,  tilth  avifomat is  <vv 
positive,  engagement .  the 
elect ro-pnwunaUs;  valve  end 
and  sit -diaphragm  chamber 
switch  in. 
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{Table  8!,  continued] 


Middle  and  roar  »*lo  drive 


Accomplished  from  the  trans¬ 
fer  case  shift  to  the  Kiddie 
axle  and  from  the  transfer 
case  to  the  rear  axle  through 
Cardan  drive 


Accomplished  from 
the  transfer  cast 
output  shaft  through 
a  single  Card  at. 
shaft 


Suspension  of  the  transfer  case  In  the  ZIL-131  motor  vehicle  (Plate  8-fc,  b) 
is  formed  on  tuo  longitudinal  rails  which  rest  on  the  frt»«  cross  meaiber.  The 
rails  on  the  frame  cross  member  have  elastic  suspension,  since  they  are 
fastened  with  bolts  having  rubber  cushions  installed  on  both  sides  of  the 
support .  The  transfer  rase  is  suspended  froa  the  two  longitudinal  rails  on 
Four  belts  passing  through  hoiv«  In  the  longitudinal  rails.  All  nuts  on  the 
nolts  fastening  the  longitudinal  rails  are  pinned,  as  sre  those  on  the  bolts 
fastening  the  transfer  case, 

Suspension  of  the  transfer  cafo  on  the  ZlL-lSl  motor  vehicle  ha*  a  masher 
of  .advantages  over  suspension  of  the  transfer  case  on  the  Z!t*!$7K  motor 
vehicle,  first,  the  losing  points  of  the  supporting  elements  are  spread, 
decreasing  their  load.  Second,  the  supporting  elements  need  not  he  removed 
during  removal  of  the  transfer  case,  and  it  is  sufficient  to  unscrew  the  nuts 
from  the  bolts  fastening  the  transfer  ease  to  the  auxiliary  longitudinal  rails. 
Third,  when  the  holts  fastening  the  transfer  case  break,  they  are  easily  replaced 
Wien  the  studs  fastening  the  transfer  case  of  a  2IL-157K  motor  vehicle  break, 
they  must,  as  0  rule,  be  drilled  out  of  the  body. 


Technical  se’vlce 


Outing  OS,  conduct  cleaning  operations  and  an  external  inspection  of  the 

transfer  case, 

poring  T3-1,  it  it  necessary  to  check  the  fastening  of  the  transfer  case 

on  the  frame  and  tighten  the  holts. 

During  T8-2,  check  the  blocking  of  the  transfer  case  control  levers  and 
tightness  of  tho  tapered  hearings  In  the  transfer  case  of  the  2tL»157g  motor 
vehicle*,  tf  necessary,  adjust  the  tightness  of  the  hearings, 

miring  TS*it ,  check  ?.  control  linkage  of  the  transfer  case  of  the  ZIL-131 
motor  vehicle  and  if  n#ce*s  *y,  lighten  th#  stop  nuts  on  the  adjusting  forks, 

Aiding  and  ‘hanging  th#  nil  Id  the  transfer  c#«e  must  be  done  within  the 

period*  shown  in  the  lubrication  chart*. 

When  check  log  the  level  of  oil  in  the  housing,  it  is  necessary  to  wash  out 
the  air  passage*  in  the  vent,  whose  clogging  may  cause  Increased  pressure  in 

the  transfer  uim1  hoti«ing  and  oil  leakage  through  the  *>?*!», 
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Plate  8-1.  Transfer  case  of  ZIL-157K  motor  vehicle: 

1,  16,  20,  and  40)  flanges  2)  oil  deflecting  washer  1)  front  axle  engagement 
fork  rod  4)  catch  lock  bal*  5)  stop  screw  6)  catch  lock  spring  ?!  ca^ch 
lock  spring  plug  8}  pi  ig  9,  IS,  24,  25,  2v,  38,  41,  53,  and  88)  tapered 
roller  bearings  10,  17,  37,  45,  and  60)  bearing  covers  l!)  speedometer  drive 
worm  gear  12)  input  shaft  bushing  ’3,  33,  44,  and  61)  seals  14)  input  shaft 
'5,  36,  and  42)  nuts  19)  support  washer  20)  input  abaft  .uphing  pin 
21)  drive  gear  22)  !*igji  and  low  speed  engagement  gear  (carrier)  23)  opening 
cover  26)  bearing  housing  2?)  bearing  spacing  bushing  28)  adjusting  washer 
31)  output,  shaft  32)  output  shaft  gew  34)  rear  bearing  covir  (hand  brake 
bracket)  3S)  bock  washer  39)  output  gsar  intermediate  shaft  42  and  62)  hurt 
covers  46)  housing  47)  housing  48)  (diddle  and  rear  axle  drive  gear 
49)  intermediate  'dtaft  low  speed  driven  gear  59)  intermediate  shaft  51)  inter 
mediate  diart  constant  engagement  gear  52)  middle  axle  drive  shaft  54)  front 
axle  drive  shaft  boaring  carrion  55)  front  axle  engaging  alcove  for*' 

56}  sleeve  57)  front  axle  drive  shaft  o9)  adjusting  gaskots 
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Plate  8-2,  Diagram  of  various  gear  engagements  of  the  transfer 
case  of  the  ZIL-157K  motor  vehicle: 
a)  neutral  position  b)  low  speed  and  front  axle  engaged 
c)  high  speed  engaged 


Before  changing  or  adding  oil  to  the  transfer  case,  dust  and  dirt  should 
be  clowned  from  it. 

5 /hen  changing  the  oil,  wash  out  the  transfer  case  with  low  viscosity 
oil  (industrial  12  or  20,  GOST  1707-57),  clean  the  magnetic  plug  of  the  drain 
hole,  and  wash  out  the  air  passages  of  tho  vent 

Oil  in  tho  transfer  case  must  be  measured  immediately  after  stopping  the 
motor  vehicle,  while  the  unit  is  still  warm,  Oil  must  bo  filled  to  the  level 
of  the  lower  control  hole  in  the  transfer  case.  If  a  power  take-off  box  is 
mounted  on  the  transfer  case,  oil  must  be  filled  to  the  level  of  the  ^pper 
control  hole. 

The  transfer  case  control  lever  shaft  must  be  lubric&.'ed  through  tho 
pressuro  lubrication  fitting  until  fresh  grease  Is  pressed  out. 


Disassembly  and  assembly 

The  transfer  case  In  tho  ZlL-tS?K  motor  vehicle  should  be  removed  with  a 
carri-sgU'-the  model  4*14  hydraulic  jack  (Plato  8-9),  Installed  wider  its  recess 
4.  Bofora  removing  the  transfur  case,  drain  tin*  oil  from  it  by  unscrewing  tho 
drain  hole  plug.  Tho  sequence  of  operations  In  removing  the  transfer  case 
is  as  follows . 
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iCaption  for  Plate  8-3,  continued] 


light  signalling  engagement  of  front  axle  44)  vent  45)  catch  lock  body 
46)  blocking  mechanism  balls  47)  low  speed  engaging  rod  48)  electromagnet 
switch  of  electropneumatic  valve  49)  air-dinphragm  chamber  body  50  and 
50  and  55)  diaphragms  SI)  return  spring  52)  rod  53)  adjusting  gaskets 
54)  switch  ball  56)  contacts  57)  poles  58)  pole  insulation  59)  switch  body 
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Plato  8-4,  Air-diaphragm  chamber  for 
engaging  front  axle  drive: 
a)  chamber  in  assembly  b)  chamber  rod 
in  ussembly 

I)  diaphragm  2)  bolt  3)  cover 

4)  chamber  body  5)  exterior  r^d  of 
cl. amber  6)  cup  7)  stop  ring  8)  washer 
9)  internal  rod  in)  pressure  spring 

II)  nut  12)  rod  fiat  13)  return  spring 


Park  the  motor  vehicle  on  a  level  turr’ace.  Set  blocks  beneath  the  wheels 
so  that  the  motor  vohicle  does  not  roll  forward  or  backward, 

Release  the  handbrake, 


Disconnect  the  Cardan  shafts,  transfer  case  control,  linkage  rods,  and 
handbrake  control  rod  from  the  transfer  case. 

Roll  the  hydraulic  jack  underneath  the  motor  vehicle  and,  famine  handle  2, 
raise  lever  3  so  that  the  transfer  case  is  located  In  receptacle  4, 

Unpin  and  unscrew  the  nuts  fastening  the  transfer  case  with  «  box  and  wrench 
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Plate  8-5.  Control  linkage  for  transfer  case  of  ZIL-157K 

motor  vehicle: 

!rCr  P0s|ti0n  during  engagement  of  low  speed  21  lever 
position  during  engagement  of  front  axle  3)Pneutwl  Doslcirm 

positio^  d°r!ti0n  dUri"8  en8a«‘5mont  of  high  speed  ‘s/levei 
position  during  engagement  of  front  ax!*  6)  adjusting  bolt 

i  SP00f  Changtng  rod  9)  control  lever  shaft 
10)  front  axle  engaging  rod  lever  11)  fork  12)  front  axlo 

engaging  rod 


«.  roll's:  MriXr  1.*?  "•"*»  "‘th  the  tranafor  «... 

/  jack  with  tho  case  from  beneath  the  motor  vehicle. 

.ho  purts  fr™  «—  ^  the  „f 

Disassembly  of  the  transfer  ase  from  a  ■’ll  •  ,  ,  , 

uis assembling  the  transfer  case,  dean  the  dirt ‘and  i  '  e  Vf'lcle'  Beforo 
and  blow  it  off  with  compressed  ,,t  *  from  lt*  wash  n  off. 

splinod  end  of  the  transfer  case  output'sh aft >C  {J°  hflnUbri»ko  (lvum  from  the 
trenafer  caao  be  „„  ,  ,L  bench  or 
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Plato  8-7.  Eioctro-pnoumatic  valvo: 
1,  5,  and  7)  fittings  2)  plug 
3)  valvo  spring  4}  valvo  soat  6) out 
let  valve  8)  vloctiomagnet  body 
9  and  16)  bolts  10,  15,  and  13)  pack 
ing  rings  11)  cover  12)  core 
13)  electromagnet  core  14)  spacing 
washer  17)  rod  19)  body  20) out  lot 
21)  nut 

Key:  a)  to  vent 

b)  to  ai r- diaphragm  chamber 
o)  from  brake  valve 


Removal  of  the  flanges  from  the  transfer  case  shafts.  Before  removing 
the  flanges,  it  is  necessary  to  remove  the  cover  and  gasket  and  block  the  gears 
so  that  the  transfer  case  shafts  cannot  rotate.  Unpin  and  unscrew  the  nuts 
fastening  each  flange  in  order,  and  remove  them  with  a  29P-7968  puller 
(Plate  8-10) . 

There  are  a  total  of  four  flanges  on  the  case.  All  the  flanges  are 
removed  together  with  the  dust  guards  fastened  to  them. 

Disassembly  of  the  speed  changing  mechanism  (Plate  8-11)  •  por  removal  of 
rod  1,  it  is  necessary  to  unscrew  plug  4  of  the  catch  lock  and  remove  spring  5 
and  ball  3  from  their  recess.  Unscrewing  the  catch  lock  plug  is  shown  in 
Plats  8-12,  a.  Unpin  the  tension  bolt  6  (see  Plate  8-11),  fastening  gear 
changing  fork  11,  and  unscrew  the  bolt  with  an  angular  socket  wrench  (seo 
Plate  8-12,  b) .  Insert  metal  rod  1  in  the  hole  in  i'od  2  (Plate  8-13)  and, 
rotating  rod  2,  unscrew  it  from  the  threaded  holo  in  the  fork,  and  thon  remove 
fork  7  from  the  rod  (see  Plate  8-11),  and  pull  out  tho  rod. 

If  the  seal  2  of  tho  rod  is  not  in  proper  condition,  it  must  bo  pressed  out 

Removal  of  the  transfer  case  side  cover.  Unscrew  the  bolts  fastening  the 
side  cover  with  a  socket  wrench.  Lightly  tapping  with  a  hammer,  separate  tho 
covor  with  a  screwdriver,  inserting  it  in  tho  space  opposite  the  catch  lock. 
Remove  the  side  cover  together  with  tho  driven  shaft. 

Disassembly  of  tho  driven  shaft  and  its  boaring  carriers.  Unscrew  the  boli 
fastening  covor  3*,  (^e  Plate  8-1)  of  the  rear  driven  shaft  bearing,  remove  the 
cover  in  assembly  with  its  so  and  gaskets,  and  relieve  tho  supporting  ring. 
Unscrew  the  bolts  fastening  carrier  26  of  the  bearings,  and  press  out  the  drlvci 
shaft  (Plato  b-14,  a).  With  this,  simultaneously  press  off  tho  roar  bearing 
of  tho  driven  shaft.  After  this,  remove  the  adjusting  washers  and  the  spacing 
bushing . 

Turn  tho  side  covor  over,  set  it  on  blocks,  pre-.s  out  the  bearing  currier 
with  a  mandrol ,  and  remove  its  gaskets  Press  the  outer  race  on  the  bearing 
from  its  recess  in  tho  side  cover.  This  operation  is  accomplished  with  a 
hammer  and  mandrol. 

During  disassembly  of  the  driven  shaft,  it  ts  necessary  to  press  the  outer 
race  of  tho  roar  Input  shaft  bearing  from  its  recess  with  a  puller  (Plate  8-14 

b). 


Press  tho  Inn  t  race  of  tho  front  ^earing  from  the  driven  shaft  with  a 
puller  (Plato  8-1  ■  c)  . 

The  puller  shown  in  Plate  8-14,  b,  should  he  used  for  pressing  off  the 
outer  races  (Plato  8-15)  of  the  front  l  and  rear  3  bearings  of  the  driven 
shaft  from  the  bearing  recesses  in  the  housing. 


Pinto  8-8 ,  Transfer  rase  suspension! 
a)  ZIL-IS.'K  motor  vehicle  b)  211.-13!  so  tor  vehicle  1.  r>,  and  8!  washers 
2)  nut  3  and  4)  upper  and  lower  bushings  61  uud  71  sparing  Pushing 
!))  transfer  case  Izrail  for  fastening  transfer  case  U)  frame  )  2)  holts 
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Plate  8-9.  Removing  the  transfer  case  from  the  ZIL-157K 

motor  vehicle: 

1)  jack  cylinder  2)  handle  31  lovor  4)  receptacle 

5)  jack  body 


Removal  and  disassembly  of  the  middle  axle  output  shaft.  Before  removing 
the  output  shaft  for  the  middle  axis,  it  is  necessary  to  unscrew  the  holts 
fastening  the  bearing  cover,  remove  the  protector  ring,  the  cover  in  assembly 
with  the  seal,  the  adjusting  and  packing  gaskets,  and  the  oil  deflecting  ring. 

Pull  the  shaft  52  (see  Plate  3-1)  of  the  middlo  axis:  drive  from  the 
housing. 

For  pressing  off  the  front  bearing  it  is  necessary  to  fasten  the  shaft 
In  a  vise  in  assembly  with  its  gear  and  bearings,  and  press  off  the  healing 
with  a  20P-7968  puller  (Plato  8-16). 

rho  roar  hearing  ..hculd  be  pressed  off  together  with  the  gear,  with  £'• 
shaft  set  on  supports  (PUte  8-1?). 


Plato  8-13.  Removal  of  the  gear  changing 
Mechanism  rod: 

1)  metal  handle  2}  rod 


Plato  8-14.  Disassembly  of  th**  driven  shaft  unit: 
a)  pressing  out  the  driven  shaft  b>  pressing  the  rear  input 
shaft  hearing  outer  race  out  of  the  recess  in  the  gear 

cl  pressing  the  front  boating  off  the  driven  shaft 


Fiats  8» IS.  Th *i  driven  shaft  bearing 
carrier  in  asseabiy  with  the  bearing 

races: 

l  and  bearing  outside-  races 
2)  bearing  carrier 


Keaovel  and  tUsaasec&ly  of  the  innut  shaft.  Before  removing  the  shaft, 
it  is  necessary  to  unscrew  the  bolts  fastening  the  bearing  cover,  remove  the 
cover  In  assembly  with  its  seal,  lightly  tannine  cm  ths®  with  a  hwsser,  and 
remove  the  adjusting  and  packing  gaskets. 

Withdraw  the  shaft  in  asseubiy  with  the  gears  ami  hearings.  Pros*  off  the 
bearing  inner  races  wl‘h  a  20P-'%S  puller  or  with  a  press  (Plate  8-18,  a). 
Remove  gear  22  (see  Plate  3-1),  support  washer  19,  gear  21,  ami  steel  bushing  12 
fro a  the  shaft.  If  the.  bushing  fits  tight  tv  on  the  shaft,  it  mist  he  pressed 
off  with  a  rtamlrel  aiti  haaawr.  It  the  brotue  bushin*  is  worn,  it  is  pressed  out 
of  the  ridge  In  the  gear  with  a  "wndrel  and  haeaer. 

Removal  and  disassembly  at  the  bearing  carrier  and  front  axle  output  shaft. 
For  reascnsl  of  the  hearing  carrier  of  the  front  axle  output  shaft,  it  is  necessa 
to  unscrew  e  bolts  fastening  cover  *dj  (see  Plate  8-1)  of  the  bearing,  remove 
the  protective  ring  ami  cover  in  assembly  with  Its  seal. 

Reserve  th*  adjusting  gasket*,  the  packing  ring,  and  the  oil  deflecting  ring 

Unscrew  the  bolts  fattening  ihat't  bearing  earner  S5  ami  reesove  it  by 
hand,  Sightly  tapping  on  It  with  *  hawser.  Rrsu-v*  the  besting  carrier  g*>aet . 

Th#  bearing  carrier  ot  .hr  front  axle  output  shift  stay  he  removed  frc>3 
the  transfer  case  ir  asstnfclv"  with  the  hairing  cover  {>- ■  and  flange  1  . 


Plate  $-19.  Pressing  tho  front  axle 
output  -shaft  bearings  from  their  carrier 


!'o.'  removal  of  the  intermediate  shaft  rear  bearing  cover,  it  La  necessar*-' 
to  unscrew  the  bolt-,  and  remove  the  cover  and  sealing  and  adjusting  gaskets 

’lemove  the  intermediate  shaft  in  assembly  from  the  housing. 

i'or  disassembly  of  the  intermediate  shaft,  it  is  necessary'  to  fasten  it 
n  *  vis n,  bend  down  the  sirs  of  the  lock  washers  n*iate  3*22, al  ,  unscrew  the 
nut  *  fastening  the  worm  gear  and  bearings  with  a  special  wrench  (Plate  S»22,  hi, 
tnd  roBBve  the  lock  washer  and  one  suppert  washer. 

U  ghtly  tapping  with  t  hammer,  remove  the  speedometer  worn  gear  from  the 
<hf*ft  tnd  drive  the  kev  from  its  keyway. 

P’**ss  off  the  bearing  together  with  the  constant  engagement  gear  with  a 
-  .  using  the  device  shown  in  Plate  R-2S. 


J  fm  f  &  ** 


*-<  -v  f\ 

4  i  w  ^  ‘ 
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Proas  off  the  roar  bearing  and  rear  and  middle  axle  drive  gear  with  the 
ssuse  device. 

Press  off  the  low  spec  gear  across  the  front  end  of  the  3haft,  using  the 
same  device  but  without  the  angle  irons. 

If  there  are  cracks  in  the  cast  iron  parts  of  the  transfer  case,  the  parts 
should  be  i-enlsced.  If  the  bearing  holes  are  warn  more  than  the  allowable 
dimensions,  the  transfer  case  housing  should  be  renewed  by  pressing  in  repair 
bushings . 

Damage  to  threads  in  tho  cast  iron  parts  is  not  allowed  to  cover  more  than 
two  turns . 

Non-purallelness  and  deviation  from  the  common  piano  of  the  iole  axis  for 
bearings  in  the  carrier  and  cover  is  not  allowed  to  be  greater  than  0.T5  mm  for 
a  longth  of  250  mm.  The  carrier  and  side  cover  of  the  transfer  case  are 
machined  together  and  comprise  a  unit,  [f  one  of  the  parts  of  this  unit  fails, 
the  two  parts  should  be  replaced  simultaneously.  Their  installation  with  parts 
from  other  units  is  not  admissible. 


I” ate  5-20.  Pressing  tho  hearings  from  the  front  axle  output' 

shaft : 

i0  with  a  puller 
b)  with  a  press 
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i  t *-»' ■■a-* i t .  unscrewing  uw  gu*u*.ng 
■i  .  ■  )i  the  speedometer  driven  >e  i r 


Plate  3-22.  (Hsussemb  1  v  of"  the  inter 
mediate  shaft; 

a!  bending  down  the  lock  washer  ears 
nr, screw \ ng  the  nut  fastening  the 
worm  gear  and  bear/ ngs 


Son-parallel  ness  of  the  flange  faces  and  centering  collar  oi  i he 
must  bo  no  greater  than  0.05  mm.  There  must  he  no  damaged  on  the  >|l 
assembly  surfaces  of  the  flange. 

Nicks  on  the  flange  surfaces  should  he  smoothed  off. 

Cracks  on  the  flanges  should  be  welded,  or  the  flanges  should  be 


Damaged  threads  on  the  flange  fastening  nuts  are  allowed  to  cover  no  more 
than  1-1.5  turns . 

If  the  shaft  journals  and  splines  are  worn  more  than  the  dimensions  alio.' 
able  without  repair,  or  if  bending  or  twisting  are  present,  th„  abaft  should  be 
replaced. 

If  thorn  are  noticeable  ‘races  of  wear,  Increased  slack  u*  chips  in  the 

bearings,  or  cracks  in  the  races  or  chips  and  corrosion  on  a  fifth  of  the  working 

surfaces,  the  bearings  should  be  replaced. 

Oscillation  on  the  exterior  diameter  of  the  input  shaft  steel  bushing  is 
not  allowed  to  be  greater  than  0.03  mm.  Oscillation  on  the  bushing  faces  is 

not  allowed  to  be  greater  than  0.08  mm. 

Oscillation  on  the  journals  of  the  input,  output,  nd  i ntermediate  shafts 
at  the  bearings  is  not  allowed  to  be  greater  than  0.04  mm. 

Oscillation  of  the  faces  on  transfer  case  gears  i  no  groator  than  0,0b  mm. 
If  there  are  cracks  or  great  wear  on  the  teeth  or  splines  of  the  gears,  they 
should  be  replaced. 

Small  chips  on  the  faces  of  the  tooth  should  he  smoothed  off. 

Chips  on  the  working  surfaces  are  not  allowed. 

Smnli  failure-type  depressions  (pitting)  on  the  working  surfaces  of  the 
gear  teeth  are  allowed  on  an  area  no  greater  than  15^  of  the  entire  surface. 

Sharp  edges,  small  chips,  'r  burrs  on  the  gear  teeih  should  be  smoothed  off. 

Oscillation  of  the  face  of  the  middle  axle  output  shaft  where  it  fits 
against  tho  bearing  is  not  allowed  to  be  greater  than  O.Dt,  mm, 

P*a  speed  engagement  rod  is  not  allowed  to  be  bent  more  than  0.1  mm.  H on t 
rods  may  he  repaired  by  straightening. 

If  the  surfaces  of  the  rods  are  worn  more  than  the  allowable  dimensions, 
they  sho  lid  he  replaced  ir  have  their  surfaces  relieved  by  chroming  and  subsequent 
mnch  ining . 

Wear  or.  the  passages  in  the  rods  for  tho  catch  lock  balls  is  allowed  as 
long  as  the  clearance  between  the  shaped  template  and  the  depression  does  not 
exceed  >),ft  mm.  If  tho  wear  is  greater  titan  this,  tho  rods  shoul  )  he  replaced. 

If  there  are  cracks,  chips,  or  wear  on  the  fingers  of  tho  gear  engaging 
forks  above  the  allowable  dimensions,  tho  forks  should  he  replaced. 

Bent  forks  mav  bo  repaired  by  straightening. 


-381- 


Plate  8-23.  Pressing  the  front 
nearing  off  the  intermoiH.ate 
shaft  together  with  the  gear 


Plate  8-24.  Pressing  the  seal  into 
its  recess  in  tho  front  axle  output 
shaft  hearing  cover 


Place  8-2S.  Pressing  tho  boar'ngs  onto 
the  input  shaft 
a)  front  bearing 
b '/  rear  hearing 


Plato  8-26.  Pressing  the  bearings 
onto  the  middle  axle  output  shaft 
a)  rear  bearing  b)  front  bearing 


Plato  8-27,  Assembling  the  front 
axle  output  shaft  hearing  carrier 
a)  pressing  the  bearing;,  onto  the 
shaft  Journal  b)  pressing  on  the 
front  shaft  hearing  outside  race 


Assembly  of  the  transfer  case  of  the  2II.-IS7K  motor  vehicle.  Assembly  of 
the  housing  and  bearing  cover. 

Using  a  press  and  mandrel,  press  the  outside  races  cf  the  mlddlo  axle  out¬ 
put  shaft,  termodiatvs,  and  input  shaft  hearings  into  their  recesses.  Screw 
the  plugs  into  the  drain,  filler,  and  control  holes. 

If  necessary,  replace  or  screw  In  i he  transfer  case  suspension  studs. 

Press  seals  Into  ail  the  hearing  covers  (Plate  8-7>n. 

Assembly  of  the  input  shaft.  Press  the  bronco  bus  .!■  •  :•  an  input  gear 

21  (soo  Plate  8-1}  with  an  interference  of  0. 12-0,28  mm.  'he  edges  oi  the 
bushings  are  bont  into  the  two  slots  in  Cho  gear  hub.  Install  steel  bushing  12 
on  the  shaft,  guiding  its  pin  20  into  the  slot  in  the  shaft.  In  this  operation, 
a  mandrel  and  hammer  should  be  used,  fitting  the  bushing  Into  place.  The  bushing 
fits  on  the  shaft  journal  witn  a  clearance  of  0.024  mm  or  an  Interference  of 
0.02  mm.  Install  the  drive  gear  with  its  bronco  bushing  In  assembly  on  the 
stool  bushing,  mount  the  support  washer  19  on  the  shaft,  and  press  front  hearing 
18  on  the  shaft  journal  (with  an  intorferonc'  of  0 . 001  -0 .020  mm),  install  the 


:  u  ipJ  Hijih  range  engaging  gear  22  on  the  shaft,  and  press  the  rear  hearing  24 
:i  the  ‘haft  Journal  (Interference  is  0.018-0.035  mm).  The  method  r.f  pressing 

’om rings  on  is  shown  in  Plate  8-25. 

A-.swifcly  of  the  middle  Axle  output  shaft.  Install  the  gear  on  the  shaft 
’-nos  and  fit  if  into  place  with  a  hand  press  or  mandrel  (conic  rate  of  the 
•ipt  toed  shaft  connection  is  ]  8  on  the  length  of  the  journal.  Tress  on  the 

mot  and  roar  bearing.::  (interference  is  0.018-0.035  mm  for  the  front  bearing 
■»nd  0.009-0.02?  mm  for  the  rear  bearings. 

The  method  of  pressing  th**  bearings  on  is  shown  in  Place  ti- 26. 

issemM y  of  the  front  axle  jutput  shaft  bearing  carrier.  Install  the 
rear  bearing,  spacing  ring,  and  front  bearing  on  the  front  axl s  output  saaft, 
[‘reusing  both  boaringsfwith  an  interference  of  0.009-0.027  an)  on  the  shaft 
journal  simultaneously  (Plate  8-27,  a). 

Press  the  shaft  rear  hearing  outside  race  into  its  recess  in  the  housing 
i Interference  is  no  greater  than  0.026  mra) .  Press  the  rod  seal  into  its  recess 
in  the  bearing  carrier.  Insert  the  rod  in  the  hole  in  the  bearing  carrier  and 
mount:  the  changing  fork  on  it.  Connect  the  rod  with  the  drive  plate. 

Install  the  shaft  with  the  bearings  in  assembly  in  the  bearing  carrier  and 
press  on  the  front  bearing  outer  race  (Plate  8-27,  b)  (interference  no  greater 

than  0,026  ran). 


Mount  the  front  axle  engagement  Sleeve  56  on  the  spl ined  end  of  the  shaft 
(see  Plate  8-1),  and  install  engaging  fork  55  in  its  slot.  Fasten  the  fork  bv 
tightening  stop  screw  5  with  a  screwdriver,  and  screw  plug  8  Into  the  hole  in 

the  bearing  carrier. 

Install  ball  4  of  the  catch  lock  with  spring  6  in  their  recess  in  the 
carrier,  and  fasten  them  with  plug  7. 

Install  the  packing  and  adjusting  gaskets  on  the  bearing  carrier,  mount 
the  support  and  oil  deflecting  rings,  install  the  bearing  cover  with  its  pro¬ 
tector  ring,  and  fasten  it  with  bolts.  The  front  axle  output  shaft  turns 
freely,  without  perceptible  axial  clearance.  In  cases  where  the  shaft  turns 
tightly  or  has  an  axial  clearance,  it  is  necessary  to  adjust  the  tension  on 
the  bearings  with  a  selection  of  the  required  number  of  adjusting  gaskets 
(Plate  8-28). 


install  the  flange  on  the  spllned  end  of  the  shaft  and  mount  the  support 
<  her.  Screwing  in  the  nut,  seat  the  flange  in  place  and  pin  the  nut.  Thu 
;  of  the  flange  on  the  .ipj^neg,  end  J,®  .f .  sliding  one. 


Assembly  of  the  intermediate  shaft.  Press  the  driving  geer  39  (see 
Plate  81)  of  the  middie  and  rear  axle  drives  on  the  shaft  (conic  rate  of  the 
spl ined  connection  of  the  shaft  Is  l  :  8  on  the  length  of  the  journal).  Press 
on  rear  bearing  38  (interference  is  0.009-0.027  mm),  install  the  support  and 
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lock  washers  35  on  the  shaft,  and  fasten  the  unit  with  nut  36.  The  nut  is 
locked  by  bending  ears  on  the  lock  washer  up  into  slots  in  the  nut.  install 
the  key  in  its  keyway  in  the  shaft.  The  key  fits  with  a  clearance  of  0.40  ism 
or  an  interference  of  0.060  mm.  Press  on  the  low  range  gear  (Piste  8-2S) . 


Plate  8-28.  Adjustment  of  tension  Plate  8-29  Pressing  the  low  range 

on  the  front  axle  power  shaft  gear  onto  the  Intermediate  shaft 

bearings 


Pros**  on  constant  engagement  gear  51  (see  Plato  8-1)  and  the  front  hearing  9. 

The  -onlc  ri»to  .. '  he  spllnod  connection  and  the  amount  of  interference  on 
'•  ear'.'g  is  the  same  as  on  the  other  end  of  the  shaft.  Install  the  key  in 
...  koyvay  in  the  shaft,  and  mount  the  speedometer  drive  worm  gear,  fitting  Sr 
into  place  with  a  mandrel  and  hammer.  Install  the  lock  washer  and  fasten  the 
unit  with  a  nut,  locking  It  by  bending  up  the  ears  on  the  lock  washer  into  the 
slots  In  the  nut  . 

Assembly  of  the  dri  on  shaft  Press  the  outer  rave  of  the  input  shaft  rear 
boaring  Into  tho  rece;>  .  of  the  toothed  ring  (Interference  it  0.025-1  .050  mm). 

Press  on  tho  inner  ring  of  Its  front  bearing. 

Assembly  of  the  transfer  case  side  cover  and  installation  ot  the  driven 
shaft.  Press  the  outer  races  of  the  middle  axle  output  shaft  and  the  Intermediate 
shaft  into  their  recossen  In  the  cover  (Interferon.  Is  no  greater  than  0.02 
0.026  mm).  Press  outer  races  1  and  3  (see  Plate  8-15)  Into  the  driven  shaft 
’earing  carrier  (interference  1*>  0.01-0.05  mm).  Press  the  hearing  carrier  in 
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assembly  with  its  rings  into  the  recess  in  <he  cover  (interference  is  no 
greater  than  0.048  nun).  Install  the  driven  shaft  in  the  bearing  carrier, 
insert  the  bearing  spacing  bushing,  mount  the  adjusting  washers  on  the  shaft 
(Plate  8-30,  a)  and  press  on  the  rear  bearing.  The  transfer  case  driven 
shaft  must  turn  freely  without  perceptible  axial  clearance.  Mount  the  support 
washer,  install  the  bearing  cover  with  its  gasket,  and  fasten  it  with  bolts. 
Install  the  flange  (the  fit  is  free)  and  fasten  it  with  a  nut.  Check  the 
tension  on  the  bearings,  rotating  the  shaft  with  n  dynamometer  (Plate  8-3u,  b) . 
The  moment  of  shaft  rotation  must  be  within  the  limits  of  0.05-0. i3  kg  meters 
(force  on  the  dynamometer  is  0.99-2.50  kg).  The  front  axle  output  shaft 
must  also  turn  with  tho  same  moment  ar.d  force. 

In  a  case  whore-  tho  -moment  of  shaft  rotation  lies  outside  the  limit"  of 
the  indicated  parameters,  It  is  necessary  to  perform  adjustments,  changing  the 
thickness  and  cumber  of  the  adjusting  washers  (see  Plate  8-30,  a). 

Install  the  intermediate  shaft  hearing  cover  with  its  packing  and  adjusting 
gaskets  in  the  transfer  case  cover,  and  fasten  It  with  bolts.  Install  tho 
support  ring  on  the  face  of  chc  inner  race  of  the  middle  axle  power  output  shaft 
bearing.  Lay  the  oil  deflecting  washer  into  its  recess  in  the  boaring  cover, 
install  the  middle  axle  power  output  shaft  bearing  cover  wltn  its  packing  and 
adjusting  gaskets,  install  the  protector  ring  on  the  cover,  and  fasten  it  to 
the  transfer  case  cover 

Centra!  assembly  of  the  transfer  case,  hot  f*'e  transfer  case  housing  on 
a  bbfu.h  with  its  open  side  up,  and  lay  wooden  blocks  beneath  It  so  that  the 
ends  of  the  shaft  do  not  rest  on  the  bench,  install  tho  input  shaft  14  (see 
Plate  a-l),  linemediata  shaft  So ,  and  middle  axle  output  shaft  52. 

The  assembled  transfer  case  cover  must  be  installed  on  the-  transfer  case 
housing  by  laying  the  sealing  gasxet  an  1  guiding  tho  shift  hearings  in  their 
corresponding  outei  rccos,  which  are  pressed  into  ->he  •.  recesses  in  the  cover. 

Placing  spring  washers  neneatb  the  bolt  beads,  screw  in  the  holts  by  hand 
and  fasten  ’he  cover  with  bolts  It  >s  recommended  that  f.n  angle  socket  wrench 
be  used  to  tighten  the  bolts. 

Install  the  bearing  carr'  r  ot  the  free?  axle  output  shaff  on  the  transfer 
case  housing  in  assembly  with  its  bearings,  'ending  gaskets,  and  .ad lusting 
gaskets,  and  t as  ten  '?  with  bolts. 


Having  also  la'J  toe  sealing  and  adjusting  gaskets,  nisi jll  the  intermediate 
shaft  front  bearing  cove-,  and  fasten  it  w  i  ■■  h  holts.  Insert  the  speedometer 
drive  diiven  gear  cover  in  its  meets,  and  fasten  it>  tension  nut. 

Having  mounted  the  seal  mg  ami  adjusting  gaskets,  install  the  input  shaft 
front  bearing  cover  and  fasten  it  with  holts  Install  the  fl an go  and  fasten  it 
with  tho  nut. 


AsssrabU  the  gear  changing  xechanisra  (see  Plate  8-11),  for  which  seal  2 
of  rod  1  is  pres"«d  into  the  recess  in  the  housing,  the  rod  is  inserted  into 
the  hole,  and  fork  7  is  mounted  onto  the  end  of  the  rod  through  the  hole  in 
the  housing,  and  the  fork  ends  are  guided  into  the  slot  in  the  gear.  Insert 
a  metal  band's  Into  the  hole  in  the  rod  and,  turning  the  rod,  screw  it  into 
the  threaded  hole  in  the  fork.  During  this,  the  high  and  low  range  engaging 
gear  aust  he  in  the  neutral  position,  Fasten  fork  7  with  tension  bolt  6  and 
pin  the  bolt  with  wire.  Install  bolt  .3,  spring  5,  and  plug  4  of  the  catch  lock 
In  their  recess.  Clos;;  the  inspection  hole  with  its  cover  and  gasket,  and 
fasten  the  covet  with  bolts  and  washors. 

Adjustment  of  the  ZI1.-157K  transfer  case.  The  following  must  bo  adjusted 
in  the  transfer  case:  tightness  of  the  tapered  roller  bearings;  the  position 
of  the  faces  of  the  gear  teeth  of  the  input,  intermediate,  and  drive"  shafts; 
the  neutral  position  of  the  high  and  low  range  engagement  gear;  and  the  simul¬ 
taneous  engagement  of  the  front  axle  and  low  range. 

Bearing  tightness  Is  adjusted  by  changing  the  number  of  adjusting  gaskets 
installed  beneath  their  covers  (In  the  output  shaft,  gf-skuC'.  s.ra  insfal’ed  be¬ 
tween  the  spacing  bushing  and  th«  inner  race  of  the  rear  faring. ). 

Adjustment  of  the  boarings  of  the  driven  shaft  and  •“'rort  axle  power  output 
shaft  tales  piece  during  assembly  of  the  units. 

! irst  adjust  the  driven  shaiT  bearings,  they  are  adjusted  after  final 
tightening  of  the  drlvon  shaft  bearing  carrier  26  (see  Plate  8-1)  onto  .over  46 
of  the  transfer  housing. 

After  adjusting  the  driven  shaft  bearings,  the  input  shaft  bearings  are 
adjusted,  and  then  the  intermediate  shaft  bearings  and  the  mid-lie  axle  output 
shaft  bearings 

The  bearing  on  the  front  axle  output  shaft  may  be  adjusted  with  the  front 
axle  output  shaft  housing  54  removed.  With  the  bearings  normally  adjusted  and 
the  covers  fastened,  the  shafts  must  turn  freely  bv  hand  but  must  not  have  any 
axial  clearance.  Tightness  of  the  input  shaft  bearings  mav  be  checked  by  means 
of  turning  the  shaft  with  a  dymwK  ••»ter .  Hie  method  of  turning  the  shaft  is 
shown  in  Plate  8-30,  b.  The  moment  on  shaft  rotation  must  lie  within  the  limits 
of  0.0.5-0.13  kg  meters  (a  tone  of  0.99-2.50  kg;.  IXirtng  the  rotation  of  the 
shaft,  the  bearing  cover  bolts  and  flange  nuts  must  be  tightened  all  the  wav 

\djuatsei*  of  the  position  of  get,-  teeth  faces  is  provided  by  tightening 
the  intermediate  shaft  nearing*,  in  this,  first  adjust  the  hearings,  and  then 
move  the  shaft  forward  and  backward,  changing  the  thickness  of  the  gaskets  be 
n-".!th  tup  intermediate  shat':  bearing  vover  nn  both  ends  ->f  the  case  fsee  Plate 
••30,  si  and  f ;  . 

#i:, A  a  decreased  gasket  thickness  an  one  side,  thickness  of  the  gaskets  on 
the  other  line  she-  ;  „  .  ....cease  J  b,  the  sat se  amount  The  adjustment  a*v  he 

co-  •  ideii  4  f  t « «. .  if  the  distance-  f  ro»  one  gear  to  the  other  along  the  faces  of 


their  teeth  is  identical  in  both  rows.  During  this,  the  gear  teeth  facia  must 
be  located  in  a  single  line,  as  shown  in  Piste  8-2,  a. 

Setting  of  the  high  ami  low  range  engagement  gear  in  the  nsutral  position 
is  done  by  screwing  rod  i  (see  Plate  8-111  into  fork  7  until  the  teeth  faces  of 
the  Input  shaft  drive  gear  touch  those  of  the  speed  engagement  gear.  When  the 
gears  touch,  it  is  necessary  to  unscrew  the  rod  bad.  by  i/3-1  revolution, 
checking  to  make  sure  that  the  axis  of  the  hole  for  the  rod  pin  is  parallel  to 
the  assembly  plane  of  the  insp.'.tion  hole.  After  setting  the  fork  in  the 
required  position,  it  is  necessary  to  fasten  it  with  its  tension  bolt  6  and 
pin  it  with  wire.  The  neutral  position  of  the  transfer  caso  is  shown  in 
Plate  8-2.  a.  Plato  8-2,  b,  shows  the  simultaneous  engagement  of  the  gears  for 
low  range  and  front  axle  drive,  and  Plate  8-2,  c,  shows  M  gh  ^ange  engagement. 

Installation  of  the  transfer  case  in  the  motor  vehicle,  bet  the  transfer 
case  into  its  receptacle  4  (seo  Plate  8-9)  androii  the  hydraulic  Jack,  together 
with  the  case,  under  the  motor  vehicle.  Pumping  handle  2,  raise  the  transfer 
case,  guiding  its  fas.ining  studs  into  the  holes  in  the  frame  cross  member, 
having  previously  mounted  <he  rubber  lower  suspension  cushions  4  (see  Plate  8-8, 
t)  on  the  studs.  Install  the  upper  cushions  3  or.  the  studs,  screw  on  nuts  2, 
and  tighten  the  transfer  case.  The  nuts  are  pinned. 

Adjusting  tl\e  transfer  case  control  linkage.  Install  rods  8  and  12  vsee 
Plate  8-5),  and  fasten  their  rear  ends  with  pins  on  the  rods  for  engaging  rhe 
transfer  case  shift  and  engaging  the  front  axle. 

Simultaneous  engagement  ( interlocking)  of  the  front  axle  and  low  range  in 
the  transrei  case  is  achieved  by  adjusting  the  position  of  bolt  t>.  which  is 
screwed  into  the  lower  end  of  the  front  axle  engaging  lever. 

For  admitting  the  simultaneous  engagement  of  the  front  axle  and  low  range, 
it  Is  necessary  to  set  the  front  axle  engaging  rod  in  the  "front  axle  engaged" 
position,  and  sex  the  speed  changing  rod  in  the  position  corresponding  to 
engagement  oi  low  range.  In  this,  full  engagement  is  determined  hv  the  dieting 
of  the  catch  lock  when  it  falls  into  the  detent  in  the  rod. 

When  low  range  is  engaged,  the  speed  shifting  rod  is  is.  a  position  such 
that  the  mark  placed  on  the  lower  side  of  the  rod  with  a  punch  must  he  located 
at  a  distance  of  40  mm  from  the  machined  end  of  the  boss  face  on  the  housing 

Interlocking  of  front  axle  and  low  range  engagement  >n  the  transfer  case 
must  be  adjusted  in  the  following  sequence.  Set  transfer  esse  control  lever  -s 
in  a  position  so  that  it  is  inclined  forward  at  an  angle  of  appro* Iwatelv  i'»* 
fr  or  the  vertical  position,  and  connect  the  front  end  **f  rod  «  to  the  lover, 
adjusting,  the  length  of  the  lever  hv  turning  fork  11  Place  cotter  '»*.»  in 
the  rod  pins. 

Set  front  sale  engace.twnt  lever  5  so  that  it  *  inclined  forward  st  an 
angle  of  approximately  15"  from  the  vertical  position,  unscrew  adjust  ig  bolt  6 
of  the  lever  until  the  bolt  head  touches  the  boss  on  transfer  case  control  lever 
4,  and  fasten  the  oolt  with  nut  "1 . 
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Plato  3*30.  Mu* hods  of  adjusting  bearing  tightness: 
a)  changing  the  number  >f  washers  on  the  driven  shaft  bearing  b)  checking 
driven  •haft  hearing  tightness  c)  changing  the  number  of  gaskets  In  the  input 
shaft  bearing  d)  changing  the  number  of  gaskets  in  the  front  hearing  of  the 
intermediate  shaft  e)  changing  the  number  of  gaskets  in  the  front  axle  output 
shaft  bearing  f)  changing  the  number  of  gaskets  in  the  intermediate  shaft 

rear  bearing 
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Connect  th@  front  end  of  front  axle  engaging  rod  17  to  lover  10,  adjusting 
Its  length  by  turning  fork  !1,  and  ;.lace  cotter  keys  in  tho  rod  pin. 

the  proper  setting  and  adjusting  of  tho  longth  of  the  transfer  case 
control  rod?  are  checked  during  a  short  run  of  the  motor  vehicle  by  moans  of 
engaging  the  gears  and  disengaging  the  front  axle  with  simultaneous  disengage¬ 
ment  of  low  range. 

Removal  of  thy  transfer  case  from  tne  dll,  131  tor  vehicle.  Disconnect 
the  propel  lor  shafts,  control  linkage  rods, handbrake  control  rod,  air  hose,  and 
electric  wire  to  the  electric  switch  from  the  transfer  case.  Roll  a  model  444 
hydraulic  lack  beneath  tho  motor  vehicle.  Remove  the  transfer  case  (see  Plate 
8-9)  . 

Unpm  the  nuts,  release  the  suspension  bolts,  lower  tho  transfer  case  or. 
tho  hydraulic  jack,  and  roll  it  out  from  beneath  tho  motor  vehicle  together 
with  the  transfer  case.  Remove  the  suspension  parts  from  tho  transitin'  case 
and  from  the  motor  vehicle  frame. 

Installation  of  the  transfer  case  in  the  motor  veniclo  is  accomplished 
in  a  sequence  opposite  to  that  of  removal. 

Disassembly  of  the  transfer  case  o;  tho  3II.-131  motor  vehicle,  before 
HsussembUng  tho  transfer  case,  it  is  necessary  to  clean  tho  dirt  and  oil 
from  it,  wash  it  off  and  blow  it  off  with  compressed  air.  remove  the  handbrake 
together  with  tho  d.mm  21  (see  Plato  8-3)  and  the  flange  from  the  splined  end 
of  thy  output  shaft,  unscrew  switches  43  ind  48,  and  remove  them  together  with 
thei:  sealing  and  adjusting  washers . 

Uomnv:  ,.g  the  flanges,  for  removal  of  che  front  flanges  8  and  11,  it  U' 
nocoasai/  t>  open  covor  17  of  the  inspection  hole.  Unscrew  the  nuts  fasten 
tho  cover.  .  'movt  the  parts  of  ’he  handbrake  linkage,  md  remove  covor  17  with 
its  gasket.  Block  the  gears  so  that  the  transfer  case  shafts  cannot  turn. 

Un-' crew  nut  9  fastening  the  flange,  and  remove  it  with  a  20P-7908  puller. 

RemoiC  the  other  flanges  in  tho  same  manner.  There  are  a  total  of  three  flanges 
on  the  transfer  case. 

Removal  and  disassembly  of  the  transfer  case  side  covor,  Unscrew  the  belts 
fast onlng  the  cover  wim  t)v  socket,  wrench.  Rightly  tapping  on  It  with  a  hammer 
separate  tb.*  co.oi  using  ■  screwdriver,  inserting  it  in  the  notch  opposite  the 
catch  lock. 

Remove  the  cover  together  with  the  driven  :hvft  and  tne  outer  race  of  the 
front  a;.ie  power  shaft,  bearing.  Unscrew  the  bolts  fastening  bearing  cover  24 
am  ImT/jvis  the  cove  wish  its  sealing  gasket.  Press  the  outer  race  of  the  front 
ii/it  -ajtpufc  shaft  toller  heaving  out  of  Its  recess  in  the  covor  with  a  mandrel 
hftd  hxPas-Sr. 

ip'i-iww  the  bolts  t>:  toping  the  stop  plate  V  of  the  speedometer  fitting. 
Remove  o  locking  plate,  and  pull  out  titling  21  and  tho  spoodomotor  drivon 
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driven  shaft 
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Plate  8-33.  Pressing  the  driven 
shaft  rear  bearing  out  of  the 
cover 


Plate  8-3.!.  Pressing  out  the  inner 
race  of  the  driven  shaft  front  bearing 


o 


Plate  8-34,  Pressing  the  outer  nice 
of  the  driven  •shaft  iron:  ‘..curing  from 
the  cover 


Disassembly  of  the  driven  shaft.  Install  the  housing  side  cover  with 
blocks  on  n  borch  press,  ami  press  oat  the  driven  shaft  with  its  gear 
(Plate  d-31)  .  During  this  operation,  the  driven  shaft  rear  bearing  is  piesaod 
out.  In  order  to  remove  the  inner  raco  of  the  roller  bearing  from  the  driven 
shaft,  it  is  necessary  to  sot  the  gear  or,  a  support,  guide,  the  pins  of  the 
device  through  tho  hole  in  the  gear  hub.  and  rest  their,  or  the  bearing  race, 
fater  which  the  race  is  pressed  off  the  shaft  with  tho  press  (Plate  8-32)  . 

In  order  to  drive  the  driven  shaft  igoi  bearing  from  tho  housing  cover, 
it  is  necessary  to  set  the  cover  on  a  support,  and,  using  a  haranor  and  mandrel 
(Plato  8-33),  press  out  the  bearing  together  with  the  speedometer  worm  goar. 
fuming  the  cover  over  and  setting  it  on  1  support,  press  out  the  outer  race 
of  the  driven  shaft  front  bearing  (Plate  .'-34),  using  a  mandiel  and  hammer. 

Disassembly  of  tho  gear  changing  mechanism.  Plate  8-3  (Section  8--D)  shows 
the  gear  changing  mechanism.  In  order  to  remove  rods  36  and  47,  It  is  necossury 
to  unpin  stop  bolts  34,  fastening  gear  changing  forks  33  and  35,  and  unscrew  them 
After  this,  unscrew  the  bolts  fastening  catch  lock  body  45  with  a  socket  wrench, 
and,  using  a  sci ewdrivor ,  knock  out  both  rods,  first  from  the  forks,  and  then 
together  with  the  catch  lock  body  from  the  housing.  Withdraw  both  forks  33  and 
35  from  the  circular  slots  in  their  respective  carriers  16  anu  31,  and  from 
transfe.  case  housing  1.  unscrew  plug  37  of  the  catch  lock,  and  remove  spring 
38  and  ball  39, 

Set  rods  36  and  47  in  the  neutral  position.  Knock  out  one  of  the  rods  and 
then  remove  ball  46  of  the  blocking  mechanism.  Knock  out  the  second  rod.  Born 
rods  cannot  bo  knocked  out  simultaneously,  nor  can  >nc  rod  be  knocked  out  with¬ 
out  the  second  one  in  tne  neutral  position,  since  this  will  load  to  breakage  of 
the  blocking  mechanism.  If  the  ''od  seals  are  not  in  proper  condition,  unscrew 
nut  42  of  the  seal  and  replace  rubber  40  and  felt  11  rings. 

Removal  and  disassembly  of  the  fronf  axle  drive  engaging  mechanism.  Plato 
3-3  (Section  ii- -id  shows  the  front  axle  drive  engaging  mechanism.  For  removal 
of  the  mechanism,  it  is  necessary  to  unpin  step  bolt  34  fastening  front  axlo 
drive  engaging  fork  22,  unscrew  it  from  tho  fork,  unscrew  the  holts  fastening 
body  49  of  tho  ai r-uiaphragm  chamber  10  of  the  front  axle  drive,  and,  using  a 
screwdriver,  first  knock  rod  52  out  of  the  fork,  rind  then  out  of  thu  transfer 
case  bousing  1.  The  soal  ing  ami  packing  gaskets  53  are  removed  simultaneously 
with  the  front  axle  drivo  onj  iging  chamber.  After  this,  remove  fork  22  from  the 
circular  ^lot  in  carrier  23  and  from  the  transfer  case  housing. 

Further  disassembly  of  tho  mechanism  takes  place  in  the  following  order. 
Unscrew  bolls  2  (see  Plate  8-4)  fastening  cover  .3  of  the  oilguging  chamber,  remove 
the  cover  and  the  diaphragm  l,  and  remove  external  rod  5  In  assembly  from  the 
body  4.  For  disassembly  of  the  external  rod  of  tbe  mechanism,  it  is  necessary 
to  insert  a  special  10  mm  wrench  hotwoen  the  coils  of  tho  return  spring  !9  and 
grasp  the  nternal  rod  9  on  its  flat  )2.  then  unscrew  cup  6  of  the  rod  spring 
either  by  hand  or  in  a  vise,  remove  the  wrench  from  the  spring,  and  remove 
return  spring  13.  Holding  external  rod  5  in  u  viso,  remove  s^op  ring  7  with  a 
screwdriver  and  hammer.  After  this,  pull  the  internal  rod  '•>  in  assembly  from 
the  hollow  in  the  external  rod.  Then,  after  unscrewing  the  stop  rnit  .,nd  nut  11, 
remove  compression  spring  10  and  support  washer  8. 


Plato  8-35.  Pressing  out  r!ie  front 
axle  output  shaft 


Removal  and  disassembly  of  the  front  axlo  power  shaft.  Remove  cover  5 
(see  Pla*o  8-3)  of  the  power  shaft  frost  ^earing.  For  this,  unscrew  the  bolts 
fastening  the  ;ovor,  remove  the  cover  .a  assembly  with  its  seal,  and  remove  the 
sealing  guskot.  If  tho  soul  in  the  cover  *s  not  in  propor  condition,  it  3hould 
b«  pressed  out  at  thv  cover  with  a  mandrel  and  hammer.  Remove  tho  oil  deflecting 
ring  6  and  currior  23  from  the  shaft.  Jspore  removing  the  front  axlo  powor 
shaft.  It  Is  necessary  to  move  it  somowhot  forward  in  the  housing  by  tapping  on 
the  roar  iace  of  tho  shaft,  <;o  that  the  bearing  lock  ring  movos  away  from  the 
housing  wall.  'Phan  remove  tho  stop  ring  from  tho  circular  slot  in  the  hearing 
with  combination  pliers.  After  this,  sot  the  housing  on  a  support  and  press 
tho  ft'ont  axlo  power  shaft  In  assembly  with  its  beavng  (Plato  8-35)  from  its 
receptacle  in  the  housing  with  a  mandrel  and  hammer  jr  with  a  press.  For  dis- 
as^vsbly  of  the  shaft,  it  is  necessary  to  set  it  on  support  II  ('Plato  8-36) 
and  pres?  tho  ball  bearing  2  from  the  front  face  of  shaft  i  with  a  mandrel  and 
h.  .imor  or  with  n  press.  Then  removw  support  washer  3,  low  range  gear  4  with  its 
neotilo  boating  12,  low  rsngo  carrier  5,  and  high  range  goar  o  with  its  needle 
herring.  If  necessary  (for  replacing  tho  oearinr  or  rapaivtnx  the  shan't),  remove 
inner  race  7  of  tho  rear  heaving  tram  the  shaft.  For  this,  it  is  f'ist  noceasary 
to  remove  stop  ring  8  with  combination  pliers  or  a  screwdriver,  and  then  pres# 
tho  bearing  inner  race  ">  from  tho  shaft  (Plato  °-37)  with  a  20P-7968  puilor  and 
a  special  ring.  After  this,  remove  the  needle  bee.ings  12  and  intormodiato 
rings  11  and  9  from  gears  4  (see  P’utc  £-36)  and  ,  and  also  romovo  tho  support 
ring  10  from  low  range  gear  4.  The  needle  beating  does  not  have  a  separator, 
ano  therefore  it  is  necessary  to  la;,  thorn  in  a  separate  box  to  avoid  losing  tho 
noodlos. 
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Plato  8-37.  Pressing  off  the  Inner 
raco  of  the  front  axle  power  shaft 
roar  bearing 


Plato  8-38.  Pressing  the  in¬ 
put  shaft  out  of  the  housing 


Plato  8-39,  Disassembly  of  tho  input 
snaft : 

a)  prasslng  off  tho  front  bearing  and 
gear  b)  pressing  off  tho  roar  hearing 
1)  shaft  2)  front  bearing  3)  koy 
4)  drivo  gear  5)  high  range  engaging 
currier  6)  roar  bearing  7  and  101  sup¬ 
ports  8)  blocks  9)  mandrel 
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In  esse  of  necessity,  it  is  possible  to  bend  down  tho  oars  of  tho  stop 
washer,  unscrew  tho  fastening  bolts  in  tho  oil-guiding  trough,  and  remove  tho 
trough  2  (Plato  8-5) . 

Removal  and  disassembly  of  tho  electro -pneumatic  front  axle  power  control 
valve.  A  diagram  of  the  transfer  cast*  control  linkage  is  sb’iwn  In  Plate  8-6. 
Befor-  removing  the  sloctro-pnounmtic  otvo  2,  pipo  14  supplying  air  to  the 
valve,  hose  5  supplying  air  to  tho  air-rtiaphi’agm  chamber  7  controlling  tho 
front  axle  power,  and  pipo  5  of  the  vent  should  bo  disconnected  from  the  fittings 
on  tho  valva  body,  and  tho  wire  should  also  bo  disconnected  from  the  hole  of 
the  oloctromagnet. . 

After  this,  unscrew  tho  nuts  fastening  the  electromagnetic  valvo  to  the 
framo  cross  member  bracket,  unsci’ew  tho  holts  with  thoiT  stop  washers,  and 
remove  the  electromagnetic  valve. 

Tho  electromagnetic  valve  (see  Plate  8-7)  consists  of  body  19  with  two 
valves  (inlet  and  outlet)  and  tho  o. setromagnot  body  8. 

Before  disassembling  tho  oloctromagnotic  valve,  it  is  necessary  to  .lean 
tho  dirt  and  oil  off  its  exterior,  wash  it  off,  and  blow  it  off  with  compressed 
sir.  Aftor  this,  unscrew  bolts  16  fastening  the  elec' "omagnot  and,  observing 
caution,  sopurato  body  8  of  tho  oloctromagnet  from  body  19  of  tho  valve.  For 
romoval.  of  tho  Inlet.  20  and  outlot  6  valves,  it  is  nocossary  to  unscrew  plug  2 
and  removo  spring  5.  Aftor  this,  sot  valvo  body  19  vertically,  and  carefully, 
without:  striking  them,  proas  out  the  valves  In  assembly  with  seat  4  with  rod  17, 
and  removo  rod  17,  In  case  rings  18  are  rot  in  good  condition,  it  is  necessary 
to  remove  them  from  seat  4  with  a  screwdriver  for  replacement.  If  tho  body  of 
tho  outlot  valve  6  or  inlet  valve  20  are  damaged,  nut  21  holding  the  valvos  on 
tho  rod  should  bo  unscrewed,  and  they  should  be  romovod  for  replacement . 

Fittings,  fi  and  7  sho-’ld  not  be  unscrewod  from  tho  valve  body  unioss  it  is 
nocossary,  since  thoir  threads  may  he.  damaged  and  their  tightness  bo  destroyed, 
necessitating  a  full  disassembly  of  the  olectromagnot .  If  nocossary,  thA 
bolts  9  fastening  covor  11  to  body  8  of  tho  electromagnet  should  bo  unscrewod 
and  tho  covor  romovod  In  assembly  with  coil  13.  Removo  tho  core  12  and  spacing 
washer  14  from  tho  body. 

If  tho  sealing  rings  10  and  15  ux'o  not  in  good  condition,  thoy  are  removed 
from  the  circular  slots  in  tho  body  and  cover. 

Having  finished  disassembly  of  tho  transfer  case,  It  is  nocossary  to  wash 
all  parts  in  a  degreasing  solution  and  carefully  check  tho  amount  of  their  wonr, 
tho  condition  of  their  connecting  surfaces,  vho  absence  of  cracks.  Then  perform 
tho  assembly  of  tho  transfer  case,  using  all  usable  parts. 

Roquiromonts  on  transfer  case  parts.  The  transfer  case  housing  and  side 
cover  are  machined  together,  and  therefore  they  comprise  a  unit.  If  one  of 
the  parts  of  this  unit  fails,  both  of  thorn  should  he  replaced  simultaneously. 
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1hoir  installation  with  parts  from  another  ur.it  is  not  permissible.  Cracks  on 
parts  of  the  case  are  not  allowed. 

Nonpars! lelness  and  deviation  from  tho  common  piano  of  tho  axos  of  boaring 
holes  in  tho  housing  and  cover  are  not  allowed  to  be  groator  than  0.03  mm  on 
a  length  of  100  nun. 

Requirements  for  the  case,  side  cover,  and  gears  of  tho  ZI  1,-131  motor 
vehicle  transfer  case  aro  similar  to  the  requirements  fo?  those  same  parts  In 
tho  transfer  case  of  the  ZIL-157K  motor  vohiclo. 

If  there  Is  wear  in  the  fitting  holes  in  the  hubs  of  the  high  and  low  range 
gears  or  thovo  aro  chips  on  the  faces  of  tho  goar  teeth  which  are  greater  than 
tho  dimensions  allowable  without  repair,  the  goars  should  bo  roplaced. 

If  splines  on  tho  ..haft  aro  worn  more  than  the  dimensions  allowable  without 
repair,  or  also  if  they  aro  bent  or  twisted,  tho  shafts  should  bo  replaced. 

Worn  out  shaft  journals,  besides  tho  front  axle  power  shaft  journal,  intended 
for  work  with  noedlo  bearings,  may  be  ropairod.  If  the  front  axle  power  shaft 
journal  is  worn ,  it  should  be  replaced.  The  following  aro  allowed:  in  a  new 
input  shaft,  oscillation  of  tho  surface  for  the  goar  relative  to  the  surface 
for  the  bearing  no  groator  than  0.05  mm;  in  a  now  driven  shaft,  oscillation  of 
the  hole  for  the  Input  shaft  bearing  relativo  to  the  surface  for  the  driven 
shaft  bearing,  no  groator  than  0.03  mm;  in  a  now  front  axle  output  shaft, 
oscillation  of  cho  journal  for  the  needle  hearings  relative  to  the  surface  for 
tho  shaft  support  bearing,  no  greater  than  0.03  mm;  damage  to  threads  on  the 
shaft  for  the  flange  fastening  nut  covering  no  more  than  1.5  thread  turns. 

There  must  be  no  damage  to  the  assembly  surfaces  of  the  splinod  portion  of 
tho  flanges.  Chips  In  the  flanges  should  bo  .•ncothee,  off.  If  cracks  or  un¬ 
allowable  wear  avo  present  on  the  flangos,  they  should  he  replaced. 

If  tho  roar  faces  of  tho  splines  on  the  currier  enclosing  low  range  and 
tho  middle  uxlo  drive  become  dulled,  it  is  necessary  to  grind  toe  rear  face  of 
tho  carrior  by  0.1-0.?.  mm  so  as  to  regain  the  sharp  edges  which  prevent  self- 
disongagomont , 

Nonpnral lolness  of  the  faces  of  the  flange  and  centering  collar  in  the 
boaring  covers  must  bo  no  greater  than  0.05  mm.  If  clearance  in  the  hearings 
is  increased,  or  *','0ro  are  cracks,  chips,  or  spots  of  corrosion  on  the  rings, 
they  should  be  replaced. 

'the  goar  engaging  rods  aro  not.  allowed  to  he  bent  by  more  than  0.1  mm. 

Bent  rod®  may  be  ropairod  by  straightening.  Rod  surfaces  which  are  worn  more 
than  the  allowable  dimensions  may  be  repaired.  Wear  in  the  notches  on  the  rods 
for  tho  catch  lock  balls  Is  allowed  as  long  as  the  clearance  between  the  shaped 
template  a-nl  the  notch  does  not  exceed  0  <>  mm.  If  this  notch  is  increased, 
tho  rods  should  ho  replaced,  if  there  are  cracks,  chips,  or  wear  or  the  fingers 
of  the  goar  changing  forks  above  the  allowable  dimensions,  the  fork"  should  be 
replaced.  Bent  forks  may  he  ropairod  by  straightening. 
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Assembly  of  -ho  transfer  case  for  the  ZIL-131  motor  vehicle.  The  trans¬ 
fer  case  assembly  must  b*  sufficiently  tight.  To  this  aim,  the  souiing  gaskets 
of  the  bearing  covers,  housing  cover,  and  top  inspection  hole  cover,  and  also 
the  bolts  fastening  the  covers  of  the  input  shaft  bearing,  the  rod  catch  lock 
body,  the  front  axle  drive  engagement  chambor  body,  and  the  speedometer  spline 
are  installed  with  non-loaking  UN-25  sealing  paste  (VTU  MKhP  3336-52)  during 
assembly . 

Parts  and  components  proparod  for  assembly  must  bo  cavofully  washed  out 
and  blown  out  with  compressed  air. 

Assembly  and  installation  of  tho  input  shaft.  With  a  hammer,  install  the 
key  15  (see  Plato  8-3)  in  its  koyway  with  a  fit  from  clearance  of  0.015  mm  to 
interfoi’ence  of  0.065  mm.  Press  drivo  gear  14  onto  shaft  12  either  manually  or 
with  a  pross  with  an  interference  of  from  0,003-0.047  mm,  so  that  it  is 
simultaneously  installed  with  its  koyway  on  tho  koy.  Tho  front  bearing  is  in¬ 
stalled  in  a  similar  manner,  with  an  intorforonco  of  from  0.003-0.032  mm. 

Mount  carrier  16  on  tho  splines  on  the  shaft.  Then  pross  tho  rear  bearing  on 
tho  shaft  journal  with  an  interference  of  from  C. 003-0. 032  mm. 

Set  the  transfer  caso  housing  cn  tho  support  on  a  bench.  The  input  shaft, 
assembly  is  installed  in  tho  holo  for  tho  front  boaring  of  tho  carrier.  With 
a  mandrel  and  hammer,  press  tho  input  shaft  boaring  in  assombly  with  ti.?  shaft 
into  tho  indicator  holo  with  a  fit  from  clearance  of  0.038  mm  to  interference  of 
0.012  mm.  In  this,  tho  circular  slot  on  the  hearing  must  project  a  small 
amount  from  the  housing.  Install  stop  ring  4  in  the  slot  with  combination 
pliers  and  a  screwdriver.  Pross  the  seal  into  the  boaring  covor,  install  tho 
covor  together  with  its  soaling  gaskot,  and  faston  it  on  tho  housing  with  bolts. 
Tho  bolt  threads  ahould  bo  smeared  with  soaling  paste,  and  spring  washers 
should  be  laid  beneath  tliGir  heads. 

Assembl  and  installation  of  the  fiont  axle  power  shaft.  Pross  the  innor 
race  of  tho  roller  bearing  onto  tho  rear  journal  of  "haft  3  with  an  Interference 
of  from  0.003-0,032  mm  with  &  mandrel  and  hammer  or  press.  Insert  the  stop 
ring  into  the  circular  slot  with  a  screwdriver  and  hammer.  Pack  the  hub  of 
high  range  gear  25  with  solid  type  grease  and  insert  the  rollers  (57  pieces)  of 
tho  bearing,  and  then  install  tho  intermediate  ring  and  assemble  the  second 
roller  bearing  (the  rollers  in  each  bearing  must  not  differ  in  diameter  by  more 
than  0.005  mm  from  each  other).  After  this,  cavofully  Install  tho  gear  in 
assembly  with  the  bearings  on  tho  journal  of  shaft  l 

Install  the  intermediate  ring  in  tho  low  rango  gear  32  with  a  fit  of  from 
clearance  of  0.3  mm  to  Interference  of  0.1  mm  with  a  mandrel  and  hammer.  Then 
assemble  and  install  tho  needle  hearings  in  the  gear  hub  by  tho  method  indicated 
above.  Carefully  install  the  assembled  low  range  gear  on  tho  shaft  journal. 
Mount  tho  support  washer  on  the  front  end  of  tho  shaft,  and  press  the  tront 
bearing  on  with  an  interference  of  from  0.003-0.32  mm  with  a  mandrel  and  hammer 
or  with  a  press. 
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Sot  the  transfer  case  housing  so  that  the  ond  of'tho  input  shaft  does  not 
touch  the  bench.  Take  tho  front  axle  power  shaft  in  assembly  and  insert  it  in 
the  holo  in  tho  housing  for  tho  front  bearing.  Press  tho  bearing  into  the 
indicated  holo  with  n  fit  from  clearance  of  0.038  mm  to  interference  of  0.012  mm 
with  a  mandrel  and  hammer  In  such  a  way  that  the  circular  siot  for  the  stop 
ring  in  the  bearing  projects  somewhat  from  tho  housing.  Thon  insert  stop  ring  4 
int  tho  circular  slot  of  tho  boaring  with  combination  pliers  and  a  screwdriver. 
Mount  the  oil-deflecting  ring  6  on  the  splinod  end  of  the  shaft  and  pross  It 
tightly  to  the  face  of  tho  bearing.  Pross  a  soal  into  cover  5,  install  the 
covor  together  with  its  soallng  gasket,  and  thread  it  to  tho  housing  with  bolts, 
installing  spring  washers  bonoath  tho  bolt  heads. 

Assembly  and  installation  of  tho  front  axlo  drive  engagement  mochnnism. 

For  assembly  of  tho  air-diaphragm  chamber,  it  is  necessary  to  mount  tho  first 
washer  8,  pros  sure  spring  10,  and  second  washer  8  on  rod  9  (.see  Plato  8-4). 

Screw  nut  11  onto  rod  9,  and,  continuing  to  turn  tho  nut  with  a  wrench,  com¬ 

press  tho  spring  so  that  the  distance  botwooen  the  extornal  facos  of  washers  8 
is  within  tho  limits  of  85,  S5--85,  85  mm.  Aftor  attaining  this  dimension  , 
scrow  on  tho  stop  nut.  Insert  tho  assembled  rod  9  into  external  rod  5  and 
fasten  it  with  stop  ring  7.  Thon  mount  return  spring  13  on  the  ond  of  the  rod, 
and,  inserting  a  wrench  botwoen  its  coils,  grasp  thorn  by  flat  52  of  tho  rod, 
and  scr«w  cup  6  onto  tho  threaded  ond  of  rod  9  until  it  stops.  Uemoving  tho 
wrench,  punch  the  cup  in  its  thi'oads  to  prevent  its  spontaneous  unthreading. 

Itisovt  external  T’od  5  in  assembly  with  Internal  rod  9  In  body  4  of  tho  front 

axle  drive  engaging  chamber,  install  diaphragm  1  with  covor  3  on  the  body  and 
fasten  it  with  holts  2, ensuring  tightness  of  tho  chumbci .  Tho  diaphragm 
should  not  bo  excessively  strotched,  since  this  will  lead  to  undesirable  move¬ 
ment  of  tho  flat  on  tho  rod  S  relative  to  the  hole  for  the  engaging  ball  in  tho 
diaphragm  body. 

Before  installing  the  air-diaphragm  chamber  for  engaging  tho  front  axlo 
drive  In  the  transfer  case  housing,  it  is  nocossary  to  install  the  adjusting 
gaskets  53  or.  its  body  49  (.see  Plate  8-3)  so  as  to  attain  a  dimension  within 
tho  limits  of  173.9-174.1  mm  from  tho  external  gasket  to  the  axis  of  the  hole 
in  the  rod  for  stop  bolt  34.  Then,  after  mounting  tho  sealing  gasket,  Insert 
the  rod  of  the  assembled  front  axle  power  engaging  air-diaphragm  chamber  in  its 
corresponding  hole  In  the  transfer  case  housing.  Install  front  axle  power  en¬ 
gaging  carrier  23  on  gear  25.  Insert  the  fingers  of  front  axle  power  engaging 
fork  22  Into  the  circular  slot  in  carrier  23.  Gradually  moving  the  front  axle 
power  engaging  rod  Into  Its  receptacle  in  the  housing,  mount  fork  22  on  it. 
Aligning  the  holes  In  the  fork  und  the  rod,  screw  In  stop  bolt  24  until  t' 
stops,  ond  pin  it  with  wire. 

After  this,  fasten  the  body  of  tho  front  axle  drive  engag  .ig  air-diaphragm 
chamber  to  the  transfer  case  housing  with  holts  and  spring  washers. 

Assembly  of  tho  spood  changing  mechanism.  The  speed  hanging  mechanism 
is  shown  in  Plate  8-3  (Sections  H--D  and  II-  -  111 .  Insert  low  range  engaging  rod  47 
into  the  catch  lock  body  45  so  that  the  flats  are  visible  In  all  three  holes 
for  the  catch  lock  ball  (the  blockin'’  mechanism  ball  and  the  switch).  Iluui 
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place  the  thvoo  balls  46  of  the  blocking  mechanism  in  the  holo  between  the  rods. 
After  this,  insert  high  range  engaging  rod  36  and  screw  in  the  sealing  plug  with 
a  screwdriver.  Insert  the  spood  changing  rods  36  and  47  in  assembly  with  the 
catch  lock  body  45  and  soaling  gasket  into  thoir  corresponding  holes  in  the 
transfer  case  housing  (with  a  froo-moving  fit).  Insert  lo  w-’,c  onpsging  fork 
33  in  tho  circular  slot  in  carrier  31.  '1\on,  moving  the  ro  Is  into  the  housing, 
mount  the  engaging  fork  on  low  range  rod  47.  Insort  tho  hlgn  rangt;  engaging 
fork  35  in  the  circular  slot  in  carrier  16  and  likewise  r.c-unt  It  on  rod  36. 

After  this,  move  the  rod  until  catch  lock  body  45  rests  against  tho  face  of 
transfer  case  housing  1,  and  fas ton  body  45  to  the  housing  with  belts,  placing 
spring  washers  beneath  thoir  hoads.  Scrow  stop  bolts  34  into  the  holes  in  the 
fork  splines  and,  moving  the  forks  along  the  rods,  align  thum  sc  that  ter  conic 
ends  of  tho  bolts  move  Into  tho  corresponding  onic  holes  In  the  rods.  After 

this,  tighten  tho  bolts  with  a  wrench  until  thoy  stop  and  tie  .'h'uu  eft  with 

wire  as  shown  in  Plate  8-3,  to  prevent  thoir  coming  unscrewed. 

Insert  the  balls  39  and  springs  38  into  thoir  recess  in  tho  catch  lock 

body,  and  scrow  in  tho  catch  lock  plug  37  until  it  stops. 

Assembly  of  the  transfer  case  housing  side  cover.  Before  assembling  the 
sido  cover  18,  it  is  necessary  to  proparo  the  driven  shaft  of  tho  case,  pi’essing 
tho  innor  fee  of  tho  roller  bearing  onto  it  with  an  interference  of  0.003- 
0.03  mm.  Then  insort  the  outer  race  of  tho  driven  shaft  front  roller  hearing 
into  the  recess  in  cover  18  until  it  stops  with  a  fit  from  clearance  of  0.038  mm 
to  interference  of  0.012  mm.  After  this,  install  the  driven  shaft  with  the 
front  bearing  inner  race  pressed  on  it  in  the  outer  race  of  this  hearing,  which 
is  installed  in  the  cover.  Set  tho  covor  on  supports,  likewise  placing  supports 
beneath  tho  driven  shaft  gears  in  such  a  way  that  tho  shaft  Journal  for  the 
rear  heaving  projects  from  the  roar  face  of  tho  cover.  Mount  speedometer  worm 
goar  20  and  the  ball  bearing  in  assembly  with  its  stop  ring  on  tho  driven  shaft, 
Then  press  the  ball  bearing  on  tho  shaft  journal  with  an  interference  of 
0. 003-0. 032  mm  with  i  mandrel  and  hammer,  and  also  simultaneously  install  the 
bearing  into  the  cover  hole  with  a  fit  from  clearance  ur  0.038  mu  to  interference 
of  0.012  mm. 

General  assembly  of  the  transfer  case.  .Set  the  .issemhled  transfer  case 
housing  on  tho  bench  with  its  open  side  up,  and  lay  wooden  blocks  beneath  it 
so  that  tho  ends  of  the  shafts  do  not  rest  on  the  bench.  Install  the  sealing 
gasket  on  tho  assemble  surface  of  the  housing,  aligning  the  holt  holes  in  the 
housing  and  the  gasket.  Aftor  this,  install  the  assembled  cover  on  the  housing, 
guiding  the  Input  shaft  bearing  into  tho  corresponding  recess  Intthe  goar  in 
driven  shaft  19,  with  the  front  axle  power  shaft  engaging  rod  simultaneously 
moving  Into  its  corresponding  recess  in  the  covor.  The  over  must  To  finally 
centered  along  the  installing  pins.  Placing  sprtnv  washers  noted  th  the  holt 
heads,  screw  In  the  holts  by  hand  and  fasten  tho  e«ver  on  with  holts.  It  is 
recommended  that  an  angle  socke*  wrench  in*  used  to  tighten  the  holts.  Press 
the  outei  race  of  the.  roller  hearing  of  the  front  axle  power  shaft  .3  into  the 
covor  with  the  hammer  and  mandrel  with  a  fit  from  clearance  of  0  038  mm  to 
interference  of  0.012  mm.  Install  cover  24  of  the  front  axle  drive  shaft  rear 
hearing  with  its  sealing  gasket  and  fasten  it  with  holts,  placing  spring  w.'.her- 


beneath  the  bolt  heads, 


Install  the  speedowtev  driven  g^ar  29  into  cover  18  on  the  housing  r,o 
that  the  front  journal  of  th«  gear  goes  into  the  corresponding  recess  ,  the 
cover  with  a  clearance  of  0,135  imb,  After  this,  mount  fitting  27  together 
with  it”  rubber  seal  onto  the  speedometer  goar  with  a  clearance  of  0.026-0,13  mm, 
c Iwuitoneously  inserting  the  fitting  into  the  holo  in  the  housing  cover  with 
a  clearance  of  0,066  mm,  Install  the  locking  plate  28  on  the  speedometer  fit¬ 
ting,  and  fasten  it  with  a  b.lt  and  spring  washer.  Screw  the  drain  hole  plug 
26  and  filler  holo  plug  7  in'  )  the  housing  cover.  Mcu,.t  rubber  40  and  felt  41 
packing  rings  on  the  low  and  high  range  engaging  rods,  Inter?  them  in  tho  catch 
lock  body  rectos,  and  fasten  them  with  spring  nuts  42.  Hie  .vats  should  be 
tightened  until  tho  packing  rings  press  against  the  rods  along  ll.cir  deametors, 
and  the  rods  must  move  freely  along  their  axes  into  the  body. 

Install  tho  driven  shaft  rear  bearing  cover  together  with  its  sealing  #askot 
in  assombly  with  hand  brake  mechanism  on  tho  transfer  case  housing  cover.  Tho 
cover  must  bo  centorod  along  tho  external  diameter  of  tho  bearing  and  with  the 
installing  pins . 

Placing  spring  washers  beneath  the  bolt  hoods,  fasten  tho  cover  with  bolts. 
uount  the  spllned  flange  in  assombly  with  tho  hnndbrako  drum  on  tho  driven  shaft, 
mount  the  support  washer,  and  fasten  the  flange  with  a  nut  until  it  is  so-'  i. 
Install  and  fasten  flanges  8  and  11  on  the  Input  shaft  and  tho  front  axlo  powy - 

shaft  by  a  similar  method.  Install  cover  17  with  its  sealing  gasket  on  the 

studs  of  the  transfer  case  housing  inspection  hole,  and  thon  install  the  parts 
of  the  handbrake  linkage  on  the  inspection  cover.  After  this,  fasten  tie  cover 
and  brake  parts  to  the  housing  and,  havii.g  installed  spring  washers  and  nuts  on 

the  studs,  tighten  tho  latter  until  they  are  firmly  seated. 

Checking  tho  proper  assemblv  of  the  transfer  case.  Alternately  Insort  thi. 
metk!  hundle  into  the  hole  and  with  a  hammer  move  the  rod  into  the  extreme 
left  position  until  the  catch  ’och  clicks.  Both  rods  must  project  from  the 
transfer  case  by  an  equal  amount  'n  this  position  of  the  rod,  the  transfer 

case  is  *-t  In  neutral .  If  the  driven  shaft  Is  turned  by  the  handbrake  druey 
the  flanges  -if  the  input  shaft  and  tho  front  axle  power  shaft  must  not  turn. 

If  the  rods  a^e  moved  alternately  Into  the  housing,  l.o.,  engaging  low  or  high 
range,  then  with  rotation  of  the  driven  shaft,  the  Input  shaft  must  rotate,  and 
the  front  axle  power  shaft  must  be  stationary,  if  air  is  supplied  to  the  front 
axle  drive  engaging  chamber  under  a  pressure  of  no  less  than  *  kg/  ck5-  ,  t  he 
front  axle  drive  must  engage.  Consequently,  with  rotation  of  the  driven  shaft, 
the  front  axle  poer  shaft  flange  must  al.io  rotate  regardless  of  engagement  of 
either  range  or  neutral  position  of  the  transfer  case.  No  adjustments  besides 
fhose  indicated  above  during  assembly  of  the  front  axle  drive  engaging  chamber 
are  foreseen  In  the  transfer  case. 

Assesbiy  of  the  elect  ro- pneiaaatu  valve  for  front  axle  drive  control  in 
the  transfer  esse.  The  assembled  valve  ss  shown  in  Plate  8-7.  Before  assembly, 
check  the  travel  of  valve  B,  which  aust  be  within  the  limits  of  0,6-2. 5  sea. 
Deviation  of  this  valve  above  that  indicated  is  -.ot  allowable.  If  it  ^akes 
place,  the  reason  should  he  found  and  al  isi  nated  -s«sea61y  order  is  as  follows. 
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Install  seat  4  in  assembly  with  valves  6  and  20  and  sealing  rings  18  in  body  19. 
Insert  spring  5  and  screw  plug  2  Into  body  19  unul  It  stops.  Screw  fittings  5 
and  7  into  the  body,  and  screw  one  tilting  into  plug  2  insert  rod  17  into 
body  19,  install  pack’ng  ring  15,  and,  guiding  tho  top  end  of  rod  17  into  body  8, 
connect  the  valve  body  and  electromagnet  body,  anc  then  fasten  th««  with 
bolts  16.  After  this,  check  dimension  A.  (the  saonu  of  projection  of  rod  17 
above  the  seat  of  valve  8) .  Ibis  dimension  must  be  wlchln  the  limits  of  3.3- 
3.7  mm,  If  the  dimension  is  larger  than  that  indicated,  the  electromagnet 
cannot  open  the  valve,  since  It  does  not  have  the  strength  to  overcome  the 
resistance  of  air  acting  on  valve  20,  and  overcome  the  resistance  of  spring  3. 

If  the  dimension  is  smaller,  valve  6  will  not  close,  and  eir  will  escape  Into 
the  atmosphere,  the  chamber  will  empty,  and  the  front  axle  will  not  be  engaged. 

Having  checked  dimension  A,  it  is  necessary  to  insert  support  ring  14  and 
core  12  into  body  8.  Install  sealing  ring  10  into  cover  H,  and  then  install 
it  In  asseu&ly  with  coil  13  on  the  electromagnet  body  8,  and  fasti n  it  with 
belts  9. 

Installation  of  the  transfer  case  and  electiv -pneumatic  valvi  in  the 
motor  vehicle.  Set  the  transfer  rase  in  the  receptacle  on  the  hydraulic  jack 
and  roll  it  beneath  the  automobile.  Pumping  tbe  Jack  handle,  raise  the  case 
to  the  necessary  height.  Insert  >  ilts  12  with  their  welded-or  plates  into  tbe 
holes  in  the  longitudinal,  rails  hi  (see  Plate  8-8,  b>  so  that  the  bolts  move 
through  the  holes  in  the  transfer  case  housing  foot. 

>rew  nuts  2  onto  all  the  bolts  and  tighten  them  with  a  wrench  until  they 
ftre  fiisai  r-oHted.  After  this,  all  the  nuts  are  pinned 

InstaU  the  electro-pneumatic  valve  in  assembly  with  the  electromagnet  on 
the  cross  member  bracket,  insert  the  fastening  bolrs,  mount  the  spring  washers 

on  them,  and  screw  or,  -bo  nuts  until  they  are  seated.  Connect  pipe  14  (see 

Piete  8-6)  supplying  air  iron  the  brake  valve  tilting  i  (see  "late  8-7). 
install  ho  e  5,  connecting  it  -o  fitting  5  (see  Pi»te  8- 'l  of  the  valve,  and 
connect  its  other  end  to  the  front  axie  drive  engaging  clumber.  Connect  the 
hose  from  the  vent  pipe  3  (see  Plate  8  -  6 1  to  valve  fitting  ’  Connect  the 

electric  wires  to  poles  fc  (see  Plate  ■».?'  of  the  electromagnet  and  to  pedes  < 

»nd  57  i see  Plate  8  3)  of  the  front  axle  drive  switch  and  the  control  lamp. 

Adjusting  the  transfer  esse  control  v .-.Cage .  f  asten  the  rear  etuis  of  the 
rods  to  the  transfer  case  speed  changing  sods  with  pun,  Check  to  see  if  the 
gears  can  be  engaged  with  lever  1  tier  Plate  8-?-'.  If  the  lover  rests  again  ? 
the  front  or  rear  -nige  of  the  slot  m  the  floor,  the  1  ink  age  rods  should  he 
disconnected  frost  the  changing  rods,  stop  nuts  8  unscrewed,  arid,  turning 
threaded  fork  f>  in  one  direction  or  the  other,  the  necessary  lit. Inge  rod  lerjith 
attained . 

After  tbs*-,  tighten  the  forts  >;th  the  stop  nuts,  connect  the  linkage 
rods  with  the  changing  rods,  and  put  cotter  key*  in  the  inns 
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Tho  proper  installation  of  the  transfer  case  control  linkage  rods,  and 
also  the  proper  assembly  and  operation  of  the  electromagnetic  valve  and  switches 
controlling  the  front  axle  drive  should  be  checked  during  a  brief  run  of  the 
motor  vehicle  by  means  of  engaging  the  speeds.  Switch  48  (see  Plate  8-3), 
which  clloses  the  electrical  circuit  of  '„ne  electromagnet*  s  valve  solenoid  (see 
Plate  8-7),  must  switch  In  simultaneously  with  the  engagement  of  low  range  In 
the  transfer  case.  During  this,  the  electromagnet  aust  pu^  core  12  out  of 

the  coil.  The  core,  through  rod  17,  opens  valve  20  and  closes  valve  6.  At  this 

moment,  air  moves  into  drive  engaging  chamber  10  (see  Plate  8-3),  which  switches 
in  and  engages  the  front  axle.  During  this,  switch  43  cuts  in  simultaneously, 
closes  an  electrical  circuit,  and  the  control  lamp  indicating  that  the  front 
axle  is  engaged  lights  up  on  the  Instrument  panel.  When  the  low  range  Is  dis¬ 
engaged,  the  electromagnet  circuit  is  broken, 

Valve  20  is  closed  and  valve  6  l •  opened  by  air  pressure  and  the  force  of 
spring  S  (see  Plate  8-7).  Air  moves  from  the  front  axle  drive  engaging 

chamber  through  the  open  valve  6  and  fitting  ’  into  the  atmosphere,  Return 

spring  51  (see  Plate  8-3)  disengages  the  axle  drive,  ar.  the  control  lamp  on 
the  instrument  panel  goes  out. 

Besides  this,  the  compulsory  engagement  of  the  front  axle  drive  should  ho 
checked.  There  is  a  switch  on  the  extreme  right  hand  side  of  the  instrument 
panel.  The  left  position  of  the  switch  handle  corresponds  to  sn  engaged 
position  of  the  front  axle.  In  this  case,  the  valve  solenoid  circuit  closed 

and  the  lamp  on  the  instrument  panel  will  light  up.  The  right  position  of  the 

switch  handle  corresponds  to  a  disengaged  position  of  the  front  axle.  In  this 

position,  the  sol  noid  circuit  is  broken  and  the  1  goes  out. 


Dimensions  of  parts 

Transfer  case  parts  dimensions  are  given  in  Tables  N-2  and  8-3. 


Table  8-2.  Dimensions  of  transfer  case  parts  for  the  Zlt-IS’k  mot>r 

veh  tele, 


Diesnsions  Mcmtrsal  ,\l  lewable  without  repair 


The  housing  wnd  its  cover 

UCh  58-36  cast  Iron  (<KT$T  HI  2-54) 

filamater  of  hole  for  Input 
shaft  bearing  *nd  middle 

power  shaft  99. £74- 100. 009 

Disinter  of  holes  for  high 
and  lew  range  changing 
tars  red:  front  hole  22.04-22.08 

rear  hole  19.04-19.08 


100  050 


22.1? 
19  t2 
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{Table  8-2,  continued] 


Diameter  of  hole  for 


fitting  driven  axle 
bearing  carrier 

116.000-116. 1SS 

116. OSO 

Diameter  of  holes  for 
Intermediate  shaft 
bearing  and  middle 
axle  power  shaft 
bearing 

8^.974-90.005 

90.050 

12  Kh  2N4A  steel  (GOST  4543-61) 

Inpi, .  shaft 

;  hardened  layer  depth.- 

0.9-1 .3  mm;  surface 

hardness  HRC  56-62. 

Diameter  of  journal  for 
front  roller  bearing 
and  bushing 

45.003-45.02 0 

44.98 

Diameter  of  Journal  for 
rear  roller  bearing 

40 .018-40-035 

40.000 

To>th  thickness  on  splined 
portion  of  •»b*ft  fur 
engaging  ge 

8.955  -  8.975 

8.82 

Diameter  of  shaft  threaded 
end  for  flange  fastening 
nut 

M2?  X  1.5  class  2 

Input  shaft  drive  gear 

Number  of  teeth:  external,  26;  internal,  16;  VOKhGT  steel  (C*>Sf  4543-61); 
hardened  layer  depth,  0.6  C  9  am;  hardness  on  teeth  HRC  56-62. 


Length  of  exterior  teeth 
Thickness  of  exterior  teeth 
(measured  at  *  height  of 
4.32  m) 

Length  of  Internal  teeth 
Groove  width  of  internal 
tooth  along  are  of 
separating  vi reuafs fence 
Diameter  of  dri'lng  gee** 
hole  for  bushing 
Gear  hub 


48 

fe. 523-6. 573 
7.75-8.23 

8 . 582 

36.^5-56.  1 25 
49  900-49.968 


6.35 
*  * 


56.150 
sp . eon 


fCuafcer  of  teeth- -16,  UKhJMA  tteel  (GOST  4543-61} ,  hardened  layer  dtpth--0  9- 
1.3  *»;  hardness  on  teeth- -idtC  56-^2. 
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[Table  8*2,  continued] 


(Table  8-2 ,  continued] 


Oiaaatex  of  shaft  journal 

for  rear  bearing  39. 9 16- $9 .990  39,950 

Diaseter  of  driven  shaft 
gear  recess  for  input 

shaft  rear  bearing  89.950*89.975  90.00 

Tooth  thickness  of-  shaft 

splined  portion  5.925-5.97S  5.8 

Diameter  of  shaft  and 
threads  for  flange 

fastening  nut  H27  y  1.5  class  2 

Gear  tooth  length  40 

Gear  tooth  thickness 
(Measured  at  a  height 

Of  4.32  aus)  6.523*6.573  6.32 

Driven  shaft  flango 

Type  45  steel  (COST  1050-60);  case  hardened  layer  depth--l  .0-2.5  nua;  hardness 
of  case  hardened  surface  for  seal--HRC  56-62. 

Diameter  of  flung?  lournal 

for  softl  54.88-55.00  54.70 

Groove  width  of  flange 

splined  portion  6.00-6.05  o.20 

Diameter  of  holo  for 

flango  fsstenir#  holts  14.24-14,36  15.0 

Drlvon  shaft  bearing  carrior 
SCh  18-36  cast  iron  (GOST  1412-54). 

Diameter  of  carrier  recess 

for  front  bearing  99.955-99.990  100,01 

Diameter  of  carrier  recess 

for  rear  bearing  89.955-89.990  90.01 

Diameter  of  bearing  carrier 
journal  for  transfer  case 
housing  cover  llo. 013-1 16. 048 

Inte xnaediate  shaft 

40KhfS4M.  steel  (GOST  4545-61);  hardness— HB  341-415. 

Diameter  of  shaft  Journal 
for  npeedomotej  drive 
worm  gear  33. 975-34. 00 
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[Table  8-2,  continued] 


Diameter  of  shaft  journals 
for  front  and  rear  bearings 
Tooth  thickness  of  shaft 
splinod  portion 


40. 009-40. 0?7 
12.88-12.97 

Constant  engagement  gear 


<9.990 

12.7 


Numbor  of  gear  teeth- -29;  3QKhGT  steel  (GOST  4S43-61);  hardened  ’ayor  depth-- 
0.6-0. 9  mm;  tooth  surface  hardness- -HKC  56-62. 


Gear  tooth  length 
Gear  tooth  thickness 

(measured  at  height  of 
4.31  mm) 

Groove  width  on  gear 
splined  portion 


48.0 


6.523-6.573 

13.0-13.05 

Middle  and  roar  axle  drive  gear 


6.32 

13.10 


Number  of  teeth--27;  30KhGT  steel  (GOST  4543-61);  hardened  layer  depth--0.6-0.9  mm; 
tooth  surface  hardness--HRC  56-62. 


Goar  tooth  length 
Gear  tooth  thickness 

(measured  at  height  of 
4.32  m) 

Groove  width  on  gaar 
splined  portion 


40.0 

6.S23-6.S73 

13.0-13.05 


6.32 

13.10 


Number  of  teeth- -35;  12Kh2N4A  stool  (GQST  4543-61);  hardened  layer  depth--0.9- 
1.3  mm;  toot!,  surface  hardness--HRC  56-62, 


Tooth  length 

Tooth  thickness  (moaaured 
at  a  height  of  2.54  nua) 


26.5 

6.975-7.025 


Covor  for  intermediate  shaft 
and  mTI!5Ie  axle~ power  s)ia?t  bearings 


SCh  15-32  cast  Iron  (GOST  1412-54). 

Diameter  of  cover  centering 
collar  for  hole  in  transfei 
case  housing 

Diameter  of  hoi  os  for  cover 
fastening  bolts 


89.93-90.00 

10.7 


6.80 


11.2 
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[Table  8-2,  continued] 


Middle  axle  power  shaft 
40KhNMA  stoel  (GOST  4543-61);  hardnoss--HB  341-4 IS . 
Diameter  of  shaft  journal 


for  front  bearing 

Diameter  of  shaft  journal 

45.018-4S.03S 

45.00 

for  rear  bearing 

40.009-40.027 

39.990 

Tooth  thickness  on  shaft 

splined  portion: 
for  engaging  sleeve 

5.75-5.78 

5.6 

for  flange 

S ,925“S .975 

5.80 

Middl 

c  axle  power  shaft  Rear 

Number  of  teeth--28;  30KhCT  steel  (GOST  4543-61);  hardened  layor  dopth--i 

tooth  surface  hardness --HRC  56 

-62. 

Goar  tooth  length 

Gear  tooth  width  (measured 

40.0 

-- 

at  a  height  of  4.32  ram) 
Groove  width  on  gear 

6.523-0.573 

6.32 

splined  poi’tion 

13. 00-13. 05 

13.10 

Flange  of  tho  middle  and  front  axle  power 

shaft 

Type  45  stoo’.  (GOST  1050-60); 

lr./er  depth  of  surface  case  hardening  for 

1-3  ram:  case  hardened  layor  h. 

rdnoss--HRC  52-62. 

Diameter  of  flange 

receptacle  for  flange 
fork 

9S. 000-95. 054 

95.1 

Diameter  of  flango 
journal  for  seal 

Width  of  groove  on 

54.88-55.00 

54.70 

flange  splined  portion 

6,00-6  .05 

6.20 

Diameter  of  hole  for 

flango  fastening  bolts 

14.24-U.36 

15.0 

Front  axle  pow<*’  .-natt  carrier 

SCh  18-36  cast  iron  (GOST  1412-54). 

Diametor  of  carrior  roceas 
for  bearing 

Diamoter  of  centering 

89.974-90.009 

90,040 

projection  for  installa¬ 
tion  in  transfer  case 
housing  hole 

99.965-100.000 
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[Table  8-2,  continued] 


Diameter  of  hole  for 
engaging  fork  rod 

14.03-14.06 

14.1 

Front  axle  power  shaft 

40KhNMA  steel  (GOST  4543-61); 

hardness--HB  341-415. 

Diameter  of  shaft  journal 
for  bearing 

40.009-40.027 

39.99 

Tooth  thickness  on  shaft 
splined  portion  for  flange 

5 .925-5 .975 

5.8 

Tooth  thickness  for  engaging 
sleeve 

5.75-5.78 

5.6 

Diameter  of  shaft  and  threads 
for  flange  fastening  r  . 

M24  X  1.5  class  2 

-- 

Front  axle 

power  shaft  ongoing  sleeve 

Number  of  teeth- -12;  40KhNMA 

steel  (GOST  4543-1);  hardness- 

-HB  341- 

Width  of  tooth  grooves 

along  separating  circum¬ 
ference  arc 

5.86 

Width  of  sloevo  groove  for 
fork 

10.00-10.20 

10.4 

Diawtor  of  sleeve  groove 
)oumal  for  fork 

5° . 88-60.00 

59.70 

High  and 

low  range  engaging  fork  rod 

Typo  45  steel  (GOST  1050-60);  case  hardened  layer  depth- -1 .0-3 .0  nun;  hardness 
of  case  hardened  surfaeo--HRC  52-62. 

Diameter  of  fork  rod  for 
hole  in  transfor  case 

housing  21 .979-22 .000  21.950 

Radius  of  notch  for  catch 

lock  5.65-S.7S 

High  and  low  range  engaging  fork 

Typo  20  stoel  (GOST  1050-60);  hardened  layer  dopth--0 .3-0 .5  nun;  hardness  of 
hardened  layer--HRC  52-62. 

Pork  finger  thickness  9.7- '.8  9.5 

Diameter  of  fork  bushing 

threads  M22  i .5,  class  2 


-409- 


[Table  8-2,  continued] 


Pront  axle  engaging  fork  rod 

I8KI1GT  stool  (GOST  4543-61);  hardened  layer  thickness-- 0.7-0 .1  ma;  hardness 
of  hardened  surfaco--HRC  56-62. 

Diamotor  of  rod  for  hole 

in  fork  13.965-14.000  13.940 

Front  axle  engaging  fork 

Typo  20  stoel  (GOST  1050-60);  depth  of  nitridod  layer- -0.3-0. 5  raa;  hardness  of 
hardened  surface--HRC  56-62. 

Diameter  of  hole  for 

engaging  fork  rod  14.006-14.025  1*:,045 

Thickness  of  fork  fingers  9.7-9. 8  9.5 


Plato  8-3.  Dimensions  of  transfer  case  parts  of  the  Z1L-131  motor 

vohicle,  nun 


Dimensions  Nominal  Allowable  without  repair 

The  housing  and  its  covor  (Plato  3-40) 

SCh  15-32  cast  iron  (GOST  1412-54) 


Diaraotor  of  hole  for 
input  shaft  bearing 
Diameter  of  hole  for 
driven  shaft  front 
boaring  and  front 
axlo  power  shaft  roar 
bearing 

Diameter  of  hole  for 
front  axle  power 
shaft  front  bearing 
and  driven  shaft 
roar  bearing 
Diaraetor  of  boxes  for 
speed  changing  fork 
rods  and  rear  holo 
for  front  axlo  power 
engaging  fork  red 


119.988-120.023 


109.988-110.023 


99.988-100.023 


19.04-19.08 


120.060 


110.060 


100.060 


19.13 
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[Table  8-3,  continued] 


Input  shaft 


40Kh  steel  (GOST  4543-61) ; 

Diameter  of  journal  for 

hardness- -HRC  35-40. 

front  ball  bearing 
Diameter  of  journal  for 

45.003-45.020 

44  98 

roar  roller  bearing 
Diameter  of  shaft  journal 

35.003-35.020 

34,98 

for  drive  gear 

Tooth  thickness  for 

engaging  carrier  along 
separated  circumforonce 

50.030-50.047 

with  diameter  of  56  ram 
Tooth  thickness  of  shaft 
splined  portion  for 

5.637-5.752 

5.5 

flange 

Diametor  of  shaft  throaded 

5.94-5.99 

5.8 

ond  for  flange  fastening 

nut 

M33  X  1.5,  class  2 

Input  shaft  driving  gear 

Number  of  toeth--25;  25KhGT  stool  (ChWTU  TsNIIChM  761-62);  depth  of  nitrided 
layer--0.6-0 .8  mra;  surface  layor  hardness- -HRC  60-65;  coro  hardness-- 

--HRC  35-45. 

Tooth  length  39 

Tooth  thicknoss  measured 

at  a  height  of  5.’9  mm  7.151-7,191  6.95 

Diameter  of  hole  for  input 

shaft  journal  50.000-50,027 

High  Rango  Engaging  Carrier 

Number  of  tooth--27;  25KhGT  stool  (ClvMTU  TsNIIChM  761-62);  dopth  of  nitrided 
layer--0 .6-0,3  mm;  on  the  surfaco  of  the  fork  groove  --0.4mm;  surfaco  layer 
hardness- -HRC  60-6S;  coro  hardmess--HRC  35-45 

Tooth  length  13.2  12 

Tooth  thicknoss  along 

arc  of  separated  circum¬ 
ference  at  a  distance  of 


3.5  mm  from  the  face 

5.722-5.637 

5.5 

Width  of  tooth  grooves  along 

arc  of  separated  circum¬ 

ference  for  input  shaft 

5.787-5.872 

6.000 
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[Table  8-3,  continued] 


Width  of  groove  for  fork  10.00-10.20  10.40 

Diameter  of  groove  journal 

for  fork  71.88-71.96  71.7 


Input  shaft  and  front  axle  power  shaft  flango 

Type  45  stoei  (GOST  1050-60);  case  hardening  by  means  of  heating  with  high 
frequency  current,  with  a  case  hardened  layer  depth  of  1.0-2. 5  nun;  case 
hardened  layer  hardness—  HRC  56-62. 


Diameter  of  journal  for  ieal 
Width  of  groove  in  flango 

57.88-58.00 

S7.7 

splined  portion 

Diasuotor  of  centering  hole 

6. 00-6. 05 

6  ,*0 

for  Cardan  shaft  flange 
fork 

95.000-95.054 

95.1 

Diameter  of  holes  for 

Cardan  flange  fork 
fastening  bolts 

14.24-14,36 

15.00 

Driven  shaft 


dumber  of  gear  toet.h— 38;  number  of  internal  teeth  for  carrier—26;  2SKhGT 
(ChMTU  Ts  NlIChM  761-62);  depth  of  nitridod  layer *-0.6-0. 8  mm;  surface  layer 
thickness  HRC  60-65;  core  hardness  UPC  35-45, 


Diameter  of  Journal  for 

front  roller  bearing  50.003-50,020  49.98 

Diameter  of  journal  for 

rear  ball  bearing  45.003-45.020  44.98 

Diameter  of  hole  in  driven 
<roar  for  input 

shaft  rear  bearing  80.000-80,030  80.050 

Tooth  length  42 

Guar  tooth  thickness 

(measured  at  height  of 

5.431  iron)  7.412-7.452  7.2 

Tooth  length  8  7 

Groove  width  along  arc 

in  divided  circumference 
at  distance  of  3.5  mm 

from  face  5,842-5.927  6.1 

Tooth  thickness  on  shaft 
splined  portion  for 

flange  6.94-6,99  6.8 


[Table  8-3,  continued] 


Diameter  of  shaft  and  threads 
for  flange  fastening  nut 


M33  X  1.5,  class  2 


Snoodomotor  worm  gear 


Number  of  turns-  -5;  !■;.<■  20  steel  (GOST  1050-60);  depth  of  cyanftted  luyor-- 
0.15-0.30  nun;  hardness  -HRC  56-62. 


Tooth  thickness  (measured  at 
height  of  1.25  nun) 

Oiametor  of  hole  in  worm  gear 
for  driven  shaft  journal 


1.76-1.81 


45.032-45.100 


poedomoter  drive  driven  gear 


Number  of  tooth--17;  typo  20  9tool  (GOST  1050-60);  depth  of  cyanatod  luyor-- 
0.1S-0.30  mm;  hardness- -HRC  56-62. 


Tooth  thickness  (measured  at 
height  of  1.295  mm) 
Diameter  of  journal  for 
colnir 

Diamotor  of  rour  support 
journal 


1.76-1.81 


10.940-10.974 


7.915-7,965 


10.90 


Driven  shaft  flango 

Typo  45  steel  (GOST  1050-60);  case  hardened  by  heating  with  high  frequency  current 
with  a  caso  hurdonod  layor  depth  of  1.5-3  mm;  hardness  of  case  hardened  layer, 

HRC  56-62. 


Diamotor  of  journal  for 
soal 

Width  of  groove  in  flango 
splint d  portion 
Diameter  of  centering 
collar  for  Cardan  shaft 
flar.go  fork 
Diamoter  of  holes  for 

Cardan  shaft  flange  fork 
fastening  holts 


61.88-62.00 


7.00-7.05 


94.93-95.00 


16.20-16.235 


Front  axle  power  shaft 

Number  of  teeth  for  engaging  carri@r--24;  25KhGT  steel  (ChMTU  TsNIIChM  761-62); 
nitrided  layer  I’^pth- -1  - 1 .3  mm;  on  the  journals  and  support  faces  for  the  needle 
bearings- -0 , 8  ram;  surface  layer  hordness--HRC  60-65,  and  core  hardncss--HUC  35-45, 
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[Table  8-3,  continued! 


Diameter  of  journal  for 


front  ball  bearing 
Diameter  of  journal  for 

4S.OOS-45.020 

44.98 

rear  roller  bearing 
Diameter  of  journal  for 

SO .003-80 .020 

49.98 

gear  roller  bearings 

S1.58-S1.60 

SI  .55 

Tooth  length 

Tooth  thickness  along 

3 

"  - 

arc  of  divided  circum¬ 
ference 

3.904-3,9#° 

3.7 

Tooth  thickness  of  the 

shaft  splined  portion 
for  shaft 

5.94-S.99 

S  .8 

Diuaiftter  of  shaft  and 

threads  for  flange 
fastening  nut 

M3 3  X  l.S,  class  2 

-- 

High  range  gear 

Number  of  teeth--38;  number 

of  teeth  for  engaging  carrier- -24; 

;  25KhGT  steel 

(ChMTU  TsNIIChM  761-6* j ;  nitrided  layer  depth- -0.6-0. 8  m,  In 

the  supporting 

holes  of  the  hub  and  on  the 

fac«s--no  less  than  0.4  mm;  surface  layer  hardness 

HRC  60-65;  coro  hardness- -HRC  3S-4S. 

Tooth  length 

Gear  tooth  thickness 

42 

-- 

(measured  at  height  of 
5.43  mm) 

7,412-7.452 

7.2 

Diameter  of  hole  for 

needle  hearings 

Tooth  length 

57. OJ  57.648 

S7.67 

for  low  range  engaging 
carrier: 

IS 

12 

for  front  axle  power 
shaft  engaging  carrier 

11 

10 

Tooth  thickness  along  arc 

of  divided  circumference: 
full 

3.904-3,989 

3,7 

tv  ered 

3. 3-3.6 

3.1 

Front 

axle  drive  encaging  carrier 

Number  of  currier  teeth--24;  .tSKhGT  steel  (ChMTU  TsNIIChM  761-621;  fsitrlded  layer 
dopt.h«-0<6-O,8  am,  and  om  surface  of  groove  for  fork--0.4  *»;  surface  layer 
hardness --HHC  60-63,  and  core  hardness- -HRC  35-45. 

Tooth  length  24 

Groove  width  along  arc  of 

divided  circumference  4,0S4-4.i59  4,50 
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[Tablo  8-3,  continued] 

Width  of  slot  for  fork  10.00-10.20  1C. 40 

Diameter  of  slot  journal 

for  fork  96.86-96 .95  96.7 

loy  rtmga  gear 

Number  of  teeth--52;  number  of  teeth  for  engaging  carriev--24;  2SKhGT  steel 
(ChtfTU  TsNIIChM  761-62);  depth  of  nitrided  layev--0.6-0,8  nun,  in  the  supporting 
hole  of  the  hub  and  on  tho  faces--no  less  than  0.4  am;  surface  layer  hardness-- 
HRC  60-65;  core  hardness- -HRC  35-45. 


Tcoth  1 ength 

Gear  tooth  thickness 

(measured  at  height  of 

39 

3.432  tun) 

Diameter  of  hole  in  hub  for 

5.916-5.956 

5.7 

needle  bearings 

57.630-57.648 

57.67 

Tooth  length 

Tooth  thickness  along  arc 
of  divided  circumference: 

14.5 

full 

3. 904-3. 985 

3.7 

tapered 

3. 3-3. 6 

3.1 

how  range  engaging  carrier 

Number  of  carrier  teeth--24;  25KhGT  steel  (ChMTU  TsNIIChM  761-G2);  depth  of 
nitrided  loyer,  ^6-0.8  am,  or.  the  surface  of  the  groove  for  the  fork--0.4  mm; 
surface  layer  hard.*~ss--HRC  60-56,  and  core  hardness- -HRC  35-45. 


Tooth  length 
Groove  width  along  arr 
of  divided  circumference 
Width  of  slot  for  fork 
Diameter  of  slot  journal 
for  for- 

Diameter  of  holes  for 
catch  lock  balls  and 
blocking  mechanism 


34 


4.054-4.139 

10,00-10.20 

96.86-96.95 


11.2^-11.36 


4.30 

10.40 

96.7 


11.5 


Low  and  high  range  ngaging  rods 

Typo  45  stwel  (GOST  S0-60) ;  case  hardening  by  heating  with  high  frequency  current 
with  case  hardened  layer  depth  of  1-3  am;  of  case  hardened  surface- - 

HRC- 52-62. 

Rod  diameter  18.979  - 19  .  000  1  8.95 

Radius  of  notches  for 

catch  lock  5.65-5.75  Cles ranee  no  greater 

than  **  from  template 
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(Tablo  8-3,  continued] 

Radius  of  notch  for  block  7.0-7.^ 
Diaaoter  of  hole  in  rod 
for  linkage  rod 

fastening  pin  12. 12-12. 24 

Low  and  high  vane 


Type  20  steel  (GOST  1050-60);  depth  of  cyanated  layor-0.3-0.5  mm;  hardness  of 
case  hardened  layer- -HRC  56-62. 

Diameter  of  hole  for  speed 

engaging  rod  19.02-19.05  9.1 

Thickness  of  fork  fingers  9.7- -9.8  9.4 

Speed  engaging  rod  catch  lock  body 


SCh  1S-32  cast  iron  (GOST  1412-54) 


Diameter  of  holes  for 
speed  engaging  rods 


IS. 14-19.28 


Front  axle  powor  engaging  chamber  body 


AL10V  aluminum  alloy  (GOST  2685-53). 

Diameter  of  hole  for 
front  axle  power 

engaging  chamber  rod  29.000-29.033  29.080 

Diameter  of  centering 
collar  for  installa¬ 
tion  in  housing  39. 95-40. 00 

Diameter  of  threads  in 

flange  holes  M6  class  2 

front  axle  drive  engaging  chamber  rod 

Type  45  steel  (GOST  1050-60);  case  hardened  by  means  o'"  heating  with  high 
frequency  current,  with  a  ease  hardened  layer  depth  of  1  •  3  mm;  hardness  of 
case  hardened  layer--HRC  S2-62. 

Dlametor  of  rod  for 

engaging  chamber  body  28.93-28.96  28.90 

Diameter  of  rod  for 
transfer  case  housing 

covet  13  919-19.000  18.95 
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{TaUU  8-5,  continued] 


turn  spring  for  tr or 


;»u*ber  l»f  colls— 8;  steel  spring  wire  4  ses  in  diameter  (GOST  5047-49). 


Exterior  spring  diameter 
Spring  length  in  free 
condition 

Spring  length  (under  load 
of  18-23  kg) 


35 • 6-54 .4 


sure  sprint 


Number  of  coils--24;  steel  spring  wire  2.5  ae  in  diameter  (GOST  5047-49) 


Internal  spring  ditaeter 
Spring  length  in  free 
condition 

Spring  length  under  load 
of  24-30  kg 


8.25-9.75 
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Plate  8-40,  Transfer  ease  in  assembly  with  Its  cover 
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Chapter  9.  Universal  Drive  (Cardan  Drive) 


Layout 

AU  21 L  cargo  iso  tor  vehicles  ere  equipped  with  open  universal  drives  made 
of  thiR*w#Ued  welded  tubing  with  universal  joint  forks  welded  onto  both  thoir 
ends  (or  with  the  fork  welded  onto  one  end  and  a  spUned  end  or  splined  hushing 
welded  onto  the  other  end).  AU  the  universal  joints  run  on  needle  bearings. 

Universal  drive  of  the  211-150  actor  vehicle.  Propeller  shafts  (Plate  9-1) 
are  Manufactured  of  drawn  tubing  welded  out  of  cold-roiled  plate  5  aw  in  thickness, 
fhe  external  disaster  of  the  tubing  is  77  m.  The  fork  is  welded  to  both  ends 
of  the  «ain  propeller  shaft  12  and  to  the  front  end  of  the  intermediate  shaft  2.  To 
the  rear  end  of  the  internes! ate  shaft  is  welded  a  splined  bushing  26,  on  whose 
enerior  diameter  is  installed  ball  bearing  S  of  the  Intermediate  support. 

The  universal  drive  of  the  motor  vehicles  is  equipped  with  sealed  splinad 
connections,  lubrication  of  the  inner  sp«:e  of  bushing  26  is  maintained  by 
leakage  from  baffle  27  which  is  rolled  into  the  splined  bushing,  and  from  the 
opposite  side,  &y  the  xubber  and  felt  seals.  Both  seals,  in  -OBbinatlon  with 
ihe  splined  protective  boot  10, prevent  the  splined  connections  from  becoming 
dirty.  The  protective  boot  is  fastened  onto  the  shaft  with  spring  ring*. 

The  construction  of  all  universal  joint*  Is  identical.  The  universal 
joints  have  rubber  seals  to  hold  lubrication  and  prevent  the  needle  bearlnes 
from  becoming  dirty.  The  crosses  and  barings  „f  all  three  universal  joints 
•re  interchangeable. 

Universal  joint  bearings  are  lubricated  through  lubrication  fitting  11, 
which  is  screwed  into  the  cross.  To  avoid  damaging  the  bearing  sefcls  during 
increased  pressure  in  the  process  of  lubrication,  there  is  3  protector  valve  14 
in  the  center  of  tbs  cuss  which  open*  under  a  pressure  of  3.S  kg/e*2. 

The  intermediate  support  of  the  propeller  shaft  consists  of  bsll  bearing  S, 
on  which  covers  4  with  seals  5  and  ?,  holding  lubrication  and  protesting  the 
bearings  from  dirt,  at*  installed  and  roiled  in.  The  bearing,  together  with  the 
covers,  is  installed  In  the  rubber  cushion  25  of  the  support.  The  bmkets  of 
the  rear  bearing  cover  go  intu  slot,*  in  the  support  cushion  and  prevent  the 
bearing  froai  rotating  in  the  cisMon. 

The  intermediate  support  is  fastened  to  the  motor  vehicle  frame  by  holts 
with  support  bracket  22  and  the  cross  somber.  To  limit  esl'a*  travel  of  the 
cushion  In  the  support  bracket,  a  cusnlen  stop  brack*?  U  installed  between 
the  bracket  and  the  frame  cress  »**feer.  Sesldss  this,  the  lower  par?  ef  the 
cushion  is  fastened  to  th»  bracket  with  a  tension  claa^  for  tht  stase  purpose . 

The  support  bearing  is  lubricated  through  -in  angular  lubrication  fitting 
which  is  screwed  into  the  bearing  cover. 
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Plata  9-i.  Universal  drive  of  the  ZFL-130  motor 

Vehicle: 

'l  front  universal  joint  2)  intermediate  shaft  3} end  ?)  foil  seals 
-0  support  cover  5)  bearing  61  intermediate  support  cushion  stop 
bracket  B)  seal  nut  9}  felt  seal  !0j  protective  coot  H)  fabrication 
Wiling  32)  anun  propel  Ur  shaft  13)  rear  universal  joint  14)  protec¬ 
tive  valve  ib)  locking  plate  lb)  in-odlo  bearing  i V)  cross  IB)  support 
plate  19)  intermediate  universal  joint  sliding  fork  20  and  25)  seal 
deflectors  21)  hearing  spacing  bushing  22)  bracket  23)  cushion 
24)  locking  clasp  2$)  bushing  2?)  baffle 


Plato  9-2,  Universal  drive  of  the  ZIL-157K  motor  vehicle: 

1)  transmission  2)  universal  joints  5)  main  propeller  shaft 
4)  transfer  case  5)  handbrake  6)  intermediate  roar  » xle  pro¬ 
pel  l«r  shaft  7)  intermediate  support  8)  rear  axle  propeller 
shaft  9j  10,  and  13)  drive  axles  11)  middle  axle  propeller 
shaft  12)  front  axle  propeller  shaft 


The  universal  drivo  of  the  ZIb-157K  motor  vehicle  is  shown  In  Plate  9-2. 

All  universal  shafts  except  the  main  one  (located  between  the  transmission 
and  the  transfer  case)  are  constructed  identically  and  differ  by  their  length 
and  the  dimensions  of  the*r  forks  und  flanges.  Ail  universal  joints  are  Identical 
and  interchangeable.  Fincu  September  <  f  1966,  tho  bearings  of  the  crosses  have 
boon  installed  with  rubber-bodied  seals. 

liach  propeller  shaft  (Plato  9-3)  consists  of  a  thin-walled  tube,  on  one  end 
of  which  is  woldod  vlu>  stationary  yoke,  and  on  the  other,  a  spiinod  end  connecting 
with  two  sliding  yoke. 

The  main  propeller  shaft  differs  from  tho  othor  shafts  by  tho  absence  of 
its  protecting  slfcovo  and  tho  dimensions  of  its  splines.  Iho  two  forks,  having 
q  spiinod  end  and  a  spiinod  bushing,  are  directly  connected  together,  and  are 
connected  to  tho  flange  fork  through  the  cross  and  bearings. 
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Hate  9-3.  Propeller  shaft  of  the  rear  axle  of  the  2 1 L- 1 S7K 

motor  vehicle: 

i  and  5}  lubrication  fittings  2)  yoke  3)  propeller  shaft 
4  and  17)  safety  wire  5)  protective  boot  6)  splined  end 
7)  sliding  fork  seal  6)  sliding  fork  9)  baffle  10)  needle 
hearing  11)  universal  cross  12)  flange  yoke  13)  protector 
valve  14)  seal  16)  see*-  jiamp-tab laVbalancingpiate  ; 

19)  support  plate  20)  locking  plate  21)  removable  balancing 
plates  22)  seal  end  23)  seal  ring  clamp 


Plate  9-4.  Universal  drive  intermediate  support  the  211,-157* 

mo^or  vehicle! 

I)  flange  2)  seal  3)  hearing  cover  4)  sealing  gasket  5  and  12)  ©11- 
de Electing  washers  6)  support  washer  7)  tapered  roller  bearing 

R)  vent  9)  filler  hole  ptug  10)  Intermediate  support  r.haft 

II)  housing  13)  deflector  i4)  nut  15)  washer  16)  adjusting 
gaskets  17)  pin  18)  drain  hole  plug  19)  control  hole  plug 

70)  upper  reaction  lever  21  and  23)  bolts  22)  *eal  protector  ring 
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Plate  9-5,  Universal  drive  of  the  ZIL-131  motor  vehicle; 

1)  transmission  2)  main  propeller  shaft  3)  transfer  case 
4)  middle  axle  propeller  shaft  5)  middle  axle  6)  rear  axle 
propeller  shaft  7)  rear  axlo  a)  front  axle  propeller  shaft 

9)  front  axle 
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Piute  9-6.  Middle  axle  propollor  shaft  of  ZII.-131  motor  vehicle; 
1)  flango  yoko  2)  cross  3)  spllnod  yoke  4)  protective  boot 
5  and  17)  safety  wire  6)  splinod  bushing  7)  balancing  plate 
8)  propollor  shaft  9)  yoko  10)  baffle  11)  plug  12)  slotted 
ring  13)  rubber  seal  14)  slotted  washer  15)  felt  soul  16)  nut 
18)  support  plate  19)  lock  plate  20)  noodle  boaring  21)  vulvo 
22)  holt  I.)  propollor  shaft  length 


The  support  of  tho  rear  axle  Intermediate  propeller  shaft  (Plato  9-4)  in 
fastened  to  the  upper  reaction  lover  20,  which  is  wolddd  to  tho  jackot  of  tho 
middle  axlo  half  shaft.  Shaft  10  of  tho  intermediate  support  is  installed  in 
housing  11  on  two  tapered  roller  bearings  7. 
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The  universal  drive  of  the  ZIL-131  motor  vehicle  consists  of  four  pro¬ 
peller  shafts  with  eight  universal  joints.  Construction  of  the  propeller 
shafts  (Plate  9-5)  is  identical  oxcopt  for  the  middle  axle  propeller  shaft. 
Universal  joints  of  shafts  2,  6t  and  8  have  identical  dimensions  and  are 
interchangeable. 

The  mlddlo  axle  propeller  shaft  4  carrios  a  double  load,  in  that  it  trans¬ 
mits  the  torque  moment  to  tho  middle  and  rear  axles,  and  therefore  it  has  in¬ 
creased  dimensions  of  its  bearing  cross,  splined  connection,  and  its  own  ex¬ 
terior  diameter.  The  middle  axlo  propeller  shaft  is  manufactured  of  drawn 
tubing  which  is  welded  out  of  cold  rolled  plato  3.5  mm  thick.  Tho  external 
diamotor  of  the  shaft  is  89  mm.  An  ond  yoko  9  is  welded  to  one  ond  of  the 
middle  axlo  propeller  shaft  8,  and  a  splined  bushing  6  is  weldod  to  its  other 
ond. 

Scaled  splined  connections  are  used  in  tho  propell  r  shafts  of  tho  ZIL-131 
motor  vehicle.  Lubrication  in  tho  inner  space  of  the  splined  bushing  6  is 
held  from  one  end  by  bafflo  10,  which  is  rolled  into  the  face  of  tho  splined 
bushing,  and  on  the  othor  ond  by  rubber  seal  13.  Pelt  soal  IS  and  external  pro¬ 
tective  boot  4  prevent  dirt  from  getting  on  the  cylindrical  part  of  slido  yoke  3 
which  projects  from  tho  bushing.  Thi9  significantly  improves  tho  longevity  of 
the  rubber  soul  and  of  the  splined  connection.  Th*  protective  sleeve  is  fastoned 
to  the  shaft  by  safety  wire  5  and  17.  Each  universal  joint  consists  of  flange 
fork  1  and  splined  fork  3,  or  of  flange  fork  1  and  eno  fork  9,  connected  together 
by  cross  2,  on  whose  journals  arc  mountod  noodle  bearings  20,  To  hold  the 
lubrication  and  prctoct  tho  bearings  from  becoming  dirtiod,  they  have  rubber 
seals. 

The  universal  joint  bearings  are  lubricated  through  ft  lubrication  fitting 
which  is  s crowed  into  tho  cress.  So  as  not  to  damage  the  boaring  seals  during 
increased  pressure  while  lubricating,  the  cross  has  a  protector  valve  21,  which 
opens  at  a  pressure  of  3.S  kg/an*-. 


Technical  service 

(luring  D5,  wash  and  Inspect  tho  universal  drive  from  tho  outs i do. 

During  TS-1,  it  is  necessary  to  check  tho  fax toning  of  the  cross  hearing 
support  plates  and  fastening  of  tho  propeller  shaft  flanges.  All  flango 
fastening  bolts  must  ho  tightened  until  thoy  are  firmly  seated.  If  the  flange 
fastening  bocomes  excess ivolv  loose,  it  is  necessary  to  check  the  balance  of 
the  propeller  shafts. 

If  tho  bolts  fastening  tho  hearing  support  plates  on  the  crosses  hocome 
loosened,  they  should  ho  tightened  and  locked  by  bonding  ono  oar  of  tho  locking 
plate  up  against  u  flat  of  each  holt  head. 
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If  significant  radial  or  longitudinal  cloaranco  Is  present  in  the  ci'oss 
bearings,  the  universal  joints  should  be  disassembled  and,  if  necessary,  the 
bearings  or  crosses  in  assembly  with  the  bearings  should  be  replaced. 

On  motor  vehicles  having  an  intermediate  support,  besides  this,  the 
fastening  of  tho  intermediate  support  brackot  to  the  frame  cross  membor  (on  tho 
ZIL-130  motor  vehicle),  or  to  tho  middle  drive  axle  (on  the  ZIL-157K  motor 
vehicle),  should  be  checked.  On  the  universal  drive  intormodiato  support  of 
tho  ZIL-1S7K  motor  vehicle,  during  TS-1,  it  is  necessary  to  blow  out  tho  air 
passages  of  the  vent .  whoso  clogging  might  cause  increased  prossuro  in  tho 
bearing  housing  and  serve  as  reason  for  oil  leakage  through  the  seals. 

Before  lubricating  the  Cardan  drive  units,  dust  and  dirt  should  be  cloaned 
off  tho  point  of  lubrication. 

It  is  nocessary  to  pack  the  booring  of  the  propollor  shaft  intermediate 
support  on  the  ZIl-130  motor  vehicle  through  tho  prossuro  lubricatlor  fitting 
until  groasu  is  pressed  out  of  tho  control  hole. 

It  is  nocossary  to  pour  transmission  oil  into  tho  housing  of  the  propollor 
shaft  intermediate  support  of  the  ZII-1S7K  motor  vohiclo  up  to  tho  bottom  odgo 
of  the  control  holo  oponod  by  plug  19  (soe  Plnto  9*4).  Universal  joint  noedlo 
bearings  are  lubricated  with  transmission  oil.  Noodle  bonrings  10  (soo  Plato 
9-3)  are  lubricated  through  lubrication  fitting  1  in  cross  11,  until  oil  appears 
out  cf  protoetor  vslvo  13.  Lubrication  of  tho  noodle  bonrings  with  consistent 
greases  is  not  allowed. 

It  is  nocossary  to  lubricate  the  spllned  propeller  shaft  connections  on 
the  ZII.-157K  motor  vohiclo  through  tho  prossuro  lubrication  fitting,  pressing 
tho  lubricant  until  It  is  forced  out. 

Before  lubricating  the  propollor  shaft  sliding  forks  on  the  ZIL-130  and 
ZIL-131  motor  vehicles  and  their  modifications,  it  is  nocossary  to  disassemble 
it,  unscrow  the  plug,  remove  the  spllnod  yoKo,  remove  the  old  grease,  wash  out 
tho  splined  sliding  yoke  and  lutomal  spuco  of  tho  spllnod  bushing,  and  pack 
this  spsco  with  fresh  lubricant. 


Uisassombly  and  assembly 


ZIL-130  motor  vehicle 

For  removal  of  the  universal  drive  from  tho  motor  vehicle,  it  is  nocossary 
to  unscrew  the  nuts  fastening  the  shaft  roar  yoke  flange  to  tho  roar  axle  main 
drive  input  shaft  flange,  remove  the  washers,  drive  tho  bolts  out  of  their 
flange  holes,  nmi,  supporting  the  j  ropoller  shaft,  move  it  slightly  forward 
and  release  its  rear  ond  onto  the  floor  on  a  support.  Unscrow  the  bolts  fasten¬ 
ing  the  Interwiodlato  support  to  the  fraiuo,  unscrew  tho  nuts  from  tho  front  yoke 
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flange  fastening  bolts,,  remove  the  universal  drive  from  the  motor  vehicle,  and 
take  it  to  the  point  of  disassembly. 

Disassembly  of  the  universal  drive.  Before  disassembling  the  universal 
drive,  -  it  is  necessary  to  clean  the  dirt  from  it  and  wash  it  in  '«e  degreasing 
solution.  To  maintain  the  balance,  it  is  necessary  to  mark  the  relative 
position  of  the  splined  end  and  bushing,  and  the  relative  position  of  the  yokes, 
flanges,  cross  arms,  and  bearings  with  a  punch  or  paint.  For  disassembly, it 
is  necessary  to  install  the  universal  drive  on  the  bench. 

Remove  the  locking  clamp  24  (see  Plate  9-1),  the  stop  clamp  6,  and  inter¬ 
mediate  support  bracket  22.  Remove  the  safety  wire  fastening  protective  boot  10. 

Remove  the  rubber  cushion  23  and  rear  deflector  29  f*,..  the  intermediate 
propeller  shaft  splined  bushing,  and  then  press  off  bearing  S  cf  *h#  support  in 
assembly  with  its  covers  with  a  20P-7968  puller  (Plat'  £-0. 

For  pressing  off  the  bearing,  split  ring  2  should  be  mounted  on  the  support 
cover  4  and  fastened  with  tonsion  screw  8,  tnandrol  6  is  inserted  into  tho 
splined  bushing,  lover  S  of  tho  puller  is  installed  on  tito  ring,  end,  turning 
screw  7,  tho  bearing  is  pressed  off  the  shaft  together  with  its  covers,  support 
seals,  and  roar  spacing  bushing  21  (see  Plats  9-1).  The  front  spicing  bushing  21 
and  dofloctor  2S  are  removed  from  the  shaft. 

The  universal  joints  are  disassembled  with  a  device  (Plato  9-9)  which 
provents  deformation  of  the  yoke  and  breakage  of  tho  boatings  and  oases  dis¬ 
assembly. 

Boforo  disassembling  the  universal  joints,  *;ha  ear,?  of  the  locking  plates 
should  bo  bent  out,  bolts  fastening  these  plates  should  be  unscrewed,  and  tho 
locking  and  support  plates  should  bo  removed. 


Plato  9-7.  Unscrewing  tho  nut  fastening 
tho  support  bearing 
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Plato  9-8.  Removing  the  intormoiiate 
support  bearing: 

1)  intormodiato  propeller  shaft 

2)  split  ring  3)  bearing  4)  support 
roar  cover  S)  puller  lovor  6)  support 
mandrol  7)  puller  screw  8)  ring 

tension  screw 
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Plato  9-9.  Device  for  universal  joint 
disassembly: 

1)  working  scrow  2)  extension  stand 

3)  cup  4)  support  surfaco  5)  catch 
lock 
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Plate  9-10.  Method  of  dlsassoinbl  log 
the  universal  joint  with  device: 
ul  pressing  the  hearings  out  of  the 
flange  yoke  t, )  pressing  tho  bearings 
out  of  tho  propeller  shaft  yoke 
1)  working  screw  2)  extension  stands 
3)  cup  4)  flange  yoke  '>)  hearing 
ft)  eves*  7)  drive  shaft  yoke 
8)  support  surfaco 


Plate  9-11.  Model  084  stand  for 
cheeking  and  correcting  propeller 
shafts: 

1)  centers  2)  supports  3)  pneu¬ 
matic  press  4)  base  TO  pnoum.it ic 
pross  power  handle 
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Plate  9-12.  Diagram  for  installing 
propeller  shafts  on  stand  for  checking 
oscillation  and  correcting; 
a)  for  rear  axle  propeller  shaft  o* 
211.-130  »otor  vehicle  h)  for  inter¬ 
mediate  propeller  shaft  of  ZlL-1 30 
motor  vehicle  and  all  propeller  shafts 
of  2 II.- 131  motor  vehicle  c)  for  pro¬ 
peller  shafts  of  2II-157K  motor  vehicle 
1)  mandrel 


The  device  allows  cup  3  to  be  retted  on  the  face  of  one  of  the  voltes  by 
turning  working  screw  1,  while  the  second  yoke  lies  on  the  support  ....  ,.»ce  4. 

Kith  further  rotation  of  screw  l,  the  support  surface  draws  closer  to  the  cup 
and  the  cross  bearing  moves  into  the  space  in  the  cup.  Rotation  of  the  working 
screw  continues  until  it  is  in  a  position  In  which  the  bearing  easily  (by  hand) 
is  pushed  from  the  eye  hole. 

The  universal  joint  is  disassembled  In  two  steps.  At  first, one  of  the  yokes 
is  installed  on  support  surface  8  (Plate  9-10,  a)  so  that  is  forms  the  support, 
and  the  bearings  are  pressed  out  of  the  yoke  which  is  assembled  with  it.  After 
both  bearings  have  been  pressed  out  of  this  ''©ke,  the  bearings  are  pressed  out 
of  the  yoke  which  was  the  supporting  one.  In  the  second  case,  the  journals 
of  cross  6,  from  which  the  bearings  have  already  been  removed,  serve  as  a  support 
(Plate  9-10, b).  The  journals  ara  set  in  notches  formed  in  the  supporting  plate  8 
and  the  bearings  are  pressed  out  of  the  second  yoke. 

if  the  Indicated  device  is  not  available,  the  universal  jstr^t  may  be  dis¬ 
assembled  with  a  bronte  mandrel  and  hammer.  In  this  process,  it  is  necessary 
to  set  the  mandrel  on  the  body  of  the  needle  bearing  and,  lightly  hitting  it 
with  the  hammer,  press  out  the  opposite  bearing.  Turn  the  shaft  and  press  out 


-427- 


J  the  other  bearing,  setting  tha  mandrel  on  the  face  of  the  cross  journal. 

Separate  the  flange  yoke  from  the  shaft.  The  same  operations  should  be  con¬ 
ducted  for  disassembly  of  the  propeller  shaft  flange  yoke  crosses. 

Control  checking.  Oscillation  of  the  propeller  shaft  is  checked  on  a 
stand  (Plate  9-11)  by  indicators  which  are  installed  on  a  plate.  The  stand 
hns  iwvable  face  plates  with  centers  1  for  installation  and  fastening  of  the 
shaft  on  it.  Before  installing  tha  shaft  on  the  stand,  mandrels  (Plate  9-12,  o) 
centered  along  the  faces  of  the  yokes,  are  inserted  in  both  yok^s  of  the  shaft. 

If  oscillation  greater  than  that  allowable  is  present,  the  sheft  should  be 
corrocted  with  press  3  (see  Plate  9-11),  Installing  the  shaft  on  support  2. 

Oscil  lation,  measured  along  the  ends  of  the  shaft,  must  not,  exceed  0.4  mm,  and 
that  measured  along  the  length  of  the  shaft  must  net  exceed  0,8  min. 

If  there  is  wear  in  the  yoke  holes  for  the  needle  bearings  above  the 
dimensions  allowable  without  repair,  the  rear  axle  propeller  shaft  should  bo 
rep] aced . 

Oscillation  of  lie  intermediate  propel 1  r  shaft  is  checked  on  a  stand  (see 
Plla'te  9-11)  with  indicators.  Before  installing  the  shaft  on  the  stand,  a 
mandrel  (see  Plat**  9-i<,  M  centered  along  the  faces  of  the  yoke  Is  inserted  in 
tine  yoko,  and  u  Mandrel  centered  along  the  external  diameter  of  the  splines  on 
a  length  of  100  m  is  installed  i.  the  splined  bushing.  Both  mandrels  have 
conic  holes  for  installing  them  on  the  stand  centers.  If  oscillation  is  present 
greater  than  that  allowable,  the  shift  should  be  corrected  using  press  3  (see 
Piute  9-11)  with  the  shaft  installed  on  support  2.  Oscillation  of  the  bushing 
journals  for  thn  support  boaring  must  not  exceed  0.2  ran. 

With  wear  in  the  yoke  holes  for  the  needle  bearings,  splir.od  bushing 
journals  for  the  intermediate  support  bearing,  splined  bushing,  spacing  bushings, 
or  cross,  journals  so  that  the  dimensions  allowable  without  repair  are  exceeded, 
it  is  necessary  to  replace  the  parts.  Besides  this,  if  the  intermediate  support 
bearing  covers  are  dented  or  damaged,  thoy  should  also  be  replaced. 

Assembly  of  the  universal  drive.  Before  assembling  the  parts  of  the  uni¬ 
versal  drive,  wash  thorn  and  blow  them  out  with  compressed  air.  The  needle  bear¬ 
ings  must  be  smeared  with  TAp-15  oil  (GOST  8412-57),  The  lubricating  passages 
in  the  cross  must  be  cleaned  out,  and  the  lubrication  fitting  ami  protector 
valvo  must  be  screwed  Into  the  threaded  holes.  Toward  the  aim  of  maintaining 
balance,  assembly  must  take  place  with  consideration  for  the  marks  made  during 
disassembly. 

Assembly  of  the  uni  versa  joints.  Press  the  needle  bearing  into  one  of  the 
holes  In  the  yoko,  Insert  o.’O  journal  of  the  cross  Into  the  yoke  hole  where 
there  is  no  bearing,  and  guide  the  other  end  into  the  bearing.  Install  the 
second  bearing  and,  guidin';  it  onto  the  cross  journal,  press  it  in.  Install 
the  supporting  plate*  so  that  *h d  projection  on  the  plate  moves  into  the  slot 
in  the  bearing  face  of  the  cros4.  Install  the  locking  plates  and  fasten  them 
with  bolts.  Torque  moment  on  the  bolts  must  bo  1.0-1. 5  kg  meters,  bock  the 
boits  with  the  locking  plates,  bending  the  ears  up  against  flats  on  the  bolts. 
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Aasoobio  the  rowaining  universal  joints  in  the  s*na«  jantusr. 

Balancing  propeller  shafts.  With  replacement  or  repair  of  any  of  the 
prepell  r  shaft  parts,  dynamic  balancing  should  be  done.  Dynamic  balancing 
takes  place  on  the  ST-11S7  or  ST-1199  (ZU)  wachine  shown  in  Plate  9-15, 

The  propeller  shaft  if  fastened  to  a  balancing  machine  adapter  by  its 
flange  yoke.  The  propeller  shaft  is  installed  with  one  end  in  the  adapter  by 
a  centering  collar  9*1.95-95.00  m  in  diameter,  and  with  its  other  end  in  a 
special  lunette  with  centering  along  the  smooth  cylindrical  journal  of  the 
sliding  yoke.  Imbalance  in  the  propeller  shaft  in  assembly  with  the  flange 
yoke  and  sliding  yoke  is  not  allowed  to  be  greater  than  70  gram  cm  from  each 
end.  If  imbalance  exceeds  70  gram  cm,  it  should  bo  eliminated  by  welding 
additional  balancing  plates  onto  the  shaft.  During  balancing,  the  balancing 
plates  are  fastened  temporarily  with  wire  on  the  shaft  at  a  distance  of  10  wtt 
from  the  welded  seam.  Upon  completion  of  balancing,  the  plates  are  welded  to 
the  shaft  and  the  wire  Is  removed.  Tho  welding  must  be  accurate,  without  sig¬ 
nificantly  increasing  the  weight  of  the  propeller  shaft.  The  number  of 
balancing  p'ntes  <su*t  not  exceed  four  on  each  end  of  tho  shaft.  If  the  balancing 
plates  ere  fastened  to  the  shaft  quickly,  it  is  recommended  that  they  be  knocked 
of  the  shaft  and  the  shaft  bo  balanced  again. 

The  Intermediate  propeller  shaft  is  also  fastened  to  the  adapter  of  the 
balancing  machine  by  its  flange  fork.  The  propel 1  r  shaft  Is  installed  with 
one  of  its  ends  in  the  adaptor  with  a  centering  collar  which  is  94.95-95.00  mm, 

and  with  its  other  ond  in  a  special  lunette  centered  along  *ho  journal  of  the 

splined  bushing  for  its  support  bearing.  A  part  weighing  pproximately  10  kg 
and  imitating  half  the  weight  of  the  rear  axle  propeller  shaft  is  inserted  in 
tho  splined  bushing.  This  part  must  be  centered  according  to  the  external 
diameter  of  the  splined  portion  of  the  bushing.  »ne  allowable  Imbalance  on 
the  flange  fork  end  of  the  shaft  U  50  grew  cm,  and  that  on  the  splined  bushing 

end  of  the  shaft  is  70  gram  cm.  The  overall  Imbalance  of  the  drive  must  not 

exceed  50  gram  cm. 

Assembly  of  the  intermediate  propeller  shaft  support  and  its  Installation 
on  the  shaft.  Install  the  deflector  25  (see  l’late  9-1)  and  the  front  spacing 
bushing  21  on  the  journal  of  the  intermediate  propeller  shaft.  Install  the 
un-disassembl ed  part  of  the  intermediate  propeller  shaft  support  (bearing  in 
assembly  with  its  covers  and  seals)  and  also  the  rear  spacing  bushing  21  on  the 
shaft  Journal.  Press  tho  support  onto  the  shaft  (Piste  9-14)  with  a  hammer  and 
mandrel .  The  mandrel  must  rest  against  the  rear  face  of  the  spacing  bushing. 
Muunt  the  rubber  cushion  25  (see  Plato  9-1)  on  the  support.  Install  the  second 
deflector  20  on  the  shaft,  Inserting  its  lower  stop  into  the  slot  ,‘n  the  shaft. 

Connecting  the  sliding  yoke  of  the  propel  lor  shaft  with  th<*  splint'd 
bushing  of  the  Intermediate  propeller  shaft,  inst til  the  protect i /e  boov  'n, 
nut  8,  felt  seal  9  with  Its  split  washers,  the  rubber  seal  >jnd  split  on 

the  end  of  the  sliding  yoke.  Insert  the  splined  end  of  the  sliding  yoke  19  into 
sliding  bushing  26  and  fasten  the  intermediate  support  with  nut  8,  after  which 
the  nut  must  be  locked,  bending  the  stop  into  the  slot  in  it.  fasten  fhe  pro¬ 
tective  boot  10  with  its  tension  clamp  or  safety  wire. 
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PUt*  9-15.  Diagraa  of  Machine  for  •  •  '<*U«r  shaft  dynaaic 

b*Un 

1  and  2)  adapters  3)  graduated  c..cle  of  collector  4)  electric 
panel  5)  galvanomotov  6)  Magnetic  starter  7)  propel lor  shaft 
8)  "atart"  9)  "stop" 


During  assembly  of  the  propeller  shaft  of  a  ZIl-150  Motor  vehicle,  it  is 
necessary  to  ensure  that  the  flange  forks  of  the  transmission  and  rear  axle 
are  positioned  in  Mutually  perpendicular  planes,  During  assembly  of  the  uni¬ 
versal  drive  in  the  ZU.-130V1  and  Z11-NMZ-55S  duap  truck,  the  indicated  fork 
flanges  Must  lie  in  the  saae  plane. 

Installation  of  the  universal  drive  on  the  aocor  vehicle.  Connect  the 
rear  end  of  the  propeller  shaft  to  the  flange  of  the  differential  input  shaft 
without  tightening  the  bolts-  Raise  the  universal  drive  and  fasten  the  in'  r- 
<s«di»te  support  onto  the  fraws  cross  *e*fcer,  having  mounted  the  bracket  on  the 
support  and  tightened  the  bolts.  During  this  process,  the  support  cushion  <au»t 
be  perpendicular  to  the  axis  of  the  intermediate  propeller  shaft. 

Tighten  the  propel  Nr  shaft  yoke  flange  on  the  differential  input  shaft 
flange.  Connect  ?h*  intermediate  propeller  shaft  fork  flange  to  the  flange  of 
the  trananitaiofl  output  shaft,  .Spring  washers  sust  be  Installed  beneath  the 
nuts  on  all  bolts.  Nut  torque  Moment  is  8-9  kg  Meters. 
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Th«  21L-IS7K  motor  vehicle 

Rot-sving  the  universal  drive.  Each  shaft  of  the  universal  drive  is 
removed  Independent  of  the  others.  For  removal  of  any  shaft,  it  is  necessary 
to  wiserew  the  bolts  fastening  its  flanges  and,  holding  the  shaft,  remove  the 
bot«s  from  the  flange  holes  end  withdraw  the  shaft  from  beneath  the  motor 
vehicle. 

For  removal  of  the  intermediate  support,  It  is  necessary  to  unpin  the  bolts 
fastening  the  support,  unscrew  them  with  a  socket  wrench,  and  remove  the 
support  assembly  fi'om  the  midd!  rive  axle. 

Before  disassembling  the  propeller  shafts  and  Intermediate  support  removed 
from  the  motor  vehicle,  it  is  neeossary  to  clean  the  dirt  from  them  end  wash 
them  in  a  degreasing  solution. 

Disassembly  of  the  universal  drive.  Disassembly  of  the  propeller  shafts. 

It  is  recommended  that  the  splined  connection#  of  the  motor  vehicle’s  propeller 
shaft  be  di a as sembled  in  the  following  order. 

Lay  the  propeller  shaft  on  a  metal  working  bench,  mark  the  relate,  position 
of  the  fork  and  shaft  with  a  punch,  remove  safety  wire  4  and  l?  with  comb  "«tiou 
pliers  (see  Plate  9-5),  move  the  protective  boot  $  along  the  shaft  axis  toward 
Its  splined  end,  bend  out  tabs  16  of  Che  clasp  ring  25,  separate  the  shaft, 
moving  the  splined  end  6  out  of  the  sliding  yoLe  8,  and  then  remove  the  seal  in 
assembly  with  rings  27  and  clamp  23. 

The  universal  joints  are  disassembled  with  the  device  (see  Plate  9-9).  The 
method  of  disassembly  is  shown  m  Plate  9-10. 

Disassembly  of  the  intermediate  support.-  Fasten  the  intermediate  support 
in  a  metal  working  vise  and  disassemble  it  in  the  following  order. 

Unscrew  the  lower  plug  and  drain  the  oil.  Unpin  and  unscrew  nuts  14  (see 
Plate  9-4)  fastening  flanges  1 ,  and  remove  washer  IS,  Remove  »he  flanges  from 
the  splined  ends  of  shaft  50  with  a  20P-“96g  puller. 

Unscrew  holts  21  fastening  covers  3,  remove  the  protective  rings  22  and 
covers,  tapping  on  the  cover#  with  a  hammer.  Remove  sealing  gaskets  4  and 
adjusting  gaskets  16,  remove  oi 1 -deflecting  washer*  IS  and  12.  and  support 
washers  6, 


ff  they  are  not  in  proper  vendition,  the  tubber 'bodied  seals  should  he 
pressed  out  of  the  cover*. 

Install  the  support  cover  with  its  shaft  on  a  press,  .md  press  out  the 
shaft  in  assembly  with  its  bearings  and  one  outer  rate.  Then  pres*  out  the 
other  outer  race.  Luring  the  pressing  operation,  the  mandrel  should  he  set 
otv  the  inner  race  of  the  bearing  or  on  the  face  of  the  *haf?  . 
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Plate  9-14,  Pressing  on  the  Inter 
mediate  support  bearing 


Fallen  the  shaft  and  press  off  its  bearing  with  a  20P-7984  puller 
(Plate  9-iM.  If  necessary,  unscrew  the  plug  and  vent  (if  it  is  not  in  good 
condition) . 

After  disassembling  the  parts  of  the  propeller  shafts  and  Intermedia., 
support,  It  Is  nscessarv  to  wash  them  in  a  degreasing  solution,  blow  them  out 
with  compressed  air,  and  check  their  condition. 

Control  checking.  Oscillation  of  the  propeller  shaft  is  checked  on  a 
stand  (see  Piste  9-1}).  Before  installing  the  shaft  on  the  stand,  insert  a 
mandrel  into  its  yoke  (see  Plate  9-12.  b>. 

Oscillation,  measured  on  the  end  of  the?  shaft  xt  the  vofee,  must  not  exceed 
0,5  -w,  and  that  along  the  length  of  the  shaft  must  not  exceed  b.S  «a;  on  the 
spilned  end,  at  a  distance  of  IbO  ami  from  the  face,  oscillation  must  «ai?  exceed 
0.2  ass.  If  oscillation  greater  'ban  that,  allowable  is  present,  th«  shaft 
should  be  straightened  with  a  press. 

If  there  is  west  un  the  holes  for  the  bearing*,  journals,  and  spline*  of 
the  shaft,  and  also  on  th*  h*jle*  in  the  intemidtste  support  JrMrtng  covers, 
which  is  above  the  allowable  dimensions,  the  worn  parts  should  be  emplaced. 

Assembly  of  the  asu versa!  drive.  is»ta>ly  the  universal  joints  ga 
1-iilc  -setor  vehicle*  it  done  ir.  the  *sm  w*v  as  U  that  t«  ,bisl«  motor 
vehi  el®#,  with  con* Ida rat itu»  for  the  marks  mode  during  disassembly.  Asvembly 
of  fh<t  spline;!  connection.  Paring  assembly  of  the  splines!  connection  *.  f  the 
iteftor  vehicle’s  rear  *»5e  pr  pel  ter  shat,  it  is  n*cea*arv  t>  lay  shaft  5  i'*e« 
Plate  9- $5  with  the  welded  coke  «*«d  s-phned  end  6  and  sliding  ni#  8  **»  s  bmth. 
Haunt  the  protective  slee/e  5  aa-4  seal  ”,  isssafcled  in  clamp  21  with  ring 
seat  <2,  on  the  sptined  end  ttf  tV'  shaft  .  fabricate  the  spline*  with 
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type  grease  and  insert  the  spiinesl  end  in  the  hole  of  t!w  sliding  yoke  so 
that  the  arrows  stamped  on  the  shaft  am!  the  sliding  yoke  are  located  in  the 
» sm  plane  opposite  each  other.  Bend  tab  16  of  the  clasp  onto  the  circular 
prelection  of  the  sliding  yoke.  install  the  protective  boot  $  in  its  place 
fasten  it  with  safety  wires  4  and  17 


Assemble  the  splined  connections  of  the  front  and  Biddle  axle  propeller 
shafts,  end  also  those  ot  the  rear  axle  intetwdiato  shaft,  in  the  same  order. 
For  assembly  of  the  splined  connection  of  the  main  propeller  shaft,  it  is 
necessary  to  mount  the  threaded  nut,  supporting  split  washer,  and  felt  seal  on 
its  splinad  end.  Then  insert  the  splined  end  into  the  splined  bushing  and 
screw  the  nut  in  asse®hly  with  the  so&l  onto  it  until  the  seal  is  fully  com¬ 
pressed  onto  the  shaft. 

The  assembled  propel lor  shafts  must  be  dynamically  balanced  on  a  machine, 
Propel 1  r  shaft  imbalance  must  not  exceed  70  gram  cm. 

Assembly  of  the  intermediate  support.  Press  the  inner  races  of  the 
tapured  bearings  onto  the  shaft  (Plato  9-16).  Press  one  outer  bearing  raco 
into  the  support  body  and  insert  the  shaft  assembly  into  the  body,  guiding 
one  of  its  etuis  with  its  bearing  into  the  pressed" in  race. 
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Plate  9 -IS,  Pressing  the  bearing  off 
the  intermediate  shaft  of  a  ZJI-15K 
motor  vehicle  universal  driver, 
i)  shaft  2)  bearing  5}  puller  4)  seat 
%)  compression  screw 


Turn  the  iuxly  over  .nd  install  the  second  outer  race  on  the  second  end 
of  the  shaft  with  its  ’.paying  and  press  the  race  into  the  support  body.  The 
outer  races  of  tit*  bearings  should  b*  eased  is  with  a  maadm  and  press. 

install  the  supporting  anf.  on-repelling  washers.  During  this,  it  is 
necessary  to  pay  attention  so  that  the  oil -deflecting  washor  with  tho  inscrip¬ 
tion  Star  is  armatod  cn  the  rear  end  of  tho  shaft,  and  tho  one  with  the 
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inscription  Front  fa  mounted  on  its  front  and. 

Assemble  tho  co vert  with  tho  soul,  install  one  packing  ge.akot  on  onch  of 
tneir  groove*,  Install  the  adjusting  gaskets  on  the  rear  cover,  and  then  in- 
stall  tho  covers  on  tho  body  with  protecting  rings,  and  fasten  them  with  bolts. 

Having  fastonod  tho  cover  with  bolts*  it  is  necessary  to  chock  the  free 
rotation  of  the  support  shaft.  With  proporly  adjusted  aypport  bearings,  ths 
shaft  aust  freely  rotate  without  seising  or  noticeable  axiai  clearance.  If 
there  is  noticeable  axial  clearance,  or  if  the  shaft  rotates  tightly ;  tension 
on  the  bearings  should  he  adjusted  by  changing  tho  number  of  adjusting  gaskets 
beneath  the  rear  cover. 

With  proper  bearing  tension,  the  intermediate  support  shaft  without  its 
flanges  oust  rotate  with  a  moment  of  0.4-0. 9  kg  motors  applied  to  it. 


Plate  9-lb,  Pressing  on  the  inter- 
mediate  support  bearings: 
l)  support  2)  mandrel  3)  bearing 
4)  shaft 


After  adjusting  the  bearings,  it  is  necessary  to  install  the  flanges  on 
tho  splined  onds  ef  tho  shaft,  fasten  thorn  with  nuts  and  washers,  and  pin  the 
nuts . 
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Screw  the  plug  into  the  drain  hole  and  fill  the  support  body  with  TAp-lb 
oil  (GOST  8412-57).  tlie  oil  level  Is  checked  according  to  the  lateral  control 
hole.  Screw  the  plugs  into  the  lateral  and  top  holes.  The  top  plug  auat  have 
the  vent  screwed  into  it.  ' 

Install  the  intermediate  support  on  the  middle  drive  axle,  guiding  the 
installing  pins  into  the  holes.  Pressing  the  support  to  the  upper  bracket  of 
the  reaction  lever,  screw  in  the  bolts  by  hand,  tighten  thaw  with  a  socket 
wrench,  and  pin  all  four  of  the  bolts  togather  with  soft  wire.  Connect  the 
flanges  of  the  rear  axle  propeller  shaft  ycko  to  the  flanges  of  the  rear  axle 
differential  input  shaft  and  to  the  Intermediate  support,  insert  the  bolts  in 
the  flangp  holes,  install  spring  washers,  screw  on  the  nuts  and  tighten  them 
until  they  are  firmly  seated. 

Connect  the  remaining  propeller  sltafts  to  the  flanges  of  the  other  assemblies 
in  the  same  manner. 


The  ZIL-131  motor  vehicle 

Removal  of  the  universal  drive.  During  removal  of  shafts  2,  6,  arid  8  (see 
Plate  9-5),  it  is  necessary  to  unscrew  tho  nuts  fastening  the  flanges  and, 
holding  the  shaft,  drive  the  bolts  out  of  the  flange  holes  and  withdraw  the 
shaft  from  beneath  the  motor  vehicle.  During  removal  of  middle  axle  shaft  4, 
it  is  also  necessary  to  unscrew  the  nuts  fastening  the  flanges  and,  holding  the 
shaft,  drive  out  the  bolts  fastening  the  flanges  to  the  middle  axlo.  Move  the 
shaft  slightly  toward  the  transfer  case  so  as  to  soparate  the  flanges  of  the 
propellor  shaft  and  the  middle  axlo  differential  input  shaft.  After  this, 
remove  the  propeller  shaft  from  the  bolts  of  the  transfer  cose  flange  and  with¬ 
draw  it  from  the  motor  vehicle.  The  bolts  in  the  transfer  case  flange  are 
pressed  in,  and  are  therefore  not  removed.  Each  propeller  shaft  of  tho  motor 
vehicle  is  removed  independently  of  the  others. 


Disassembly  of  the  universal  drive.  Before  disassembling  the  propoller 
shafts  removed  from  the  motor  vehicle,  it  is  necessary  to  clean  the  dirt  from 
them  and  wash  them  in  degreasing  solution.  Propel lor  shafts  aro  disassomblod  in 
the  following  order. 

Lay  the  propeller  shaft  (see  Plato  9-6)  on  a  bench,  mark  tho  relativo 
position  of  yoke  3  and  splined  bushing  6,  remove  the  safety  wive  5  and  17  with 
combination  pliers,  move  tho  protective  boot  4  away  from  nut  »6  along  the  axis 
of  the  shaft  toward  yoke  3,  unscrew  nut  16,  and  soparate  the  shaft,  withdrawing 
the  splitmi  yoko  from  the  bushing.  Then  remove  split  ring  12,  rubber  soal  13, 
split  washer  14,  felt  seal  15,  the  second  split  washor  14,  nut  16,  and  protective 
boot  4  from  the  sp lined  end  of  the  propeller  shaft  yoke. 

During  disassembly  of  the  universal  joints  of  rear  axlo  propeller  shaft  6 
(see  Plate  9-S)  and  main  propel 1  r  shaft  2,  the  position  of  the  balancing 
plates  screwed  onto  tho  faces  of  the  fork  onds  should  bo  marked,  as  well  as 
the  forks,  so  that  during  assembly,  they  can  bo  placod  In  their  previous  positions, 
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Balancing  platen  on  Middle  axle  propeller  shaft  4  and  front  axle  propeller 
shaft  8  are  welded  on  and  do  not  require  narking. 

Control  checking.  Oscillation  of  the  middle  axle  propeller  shaft  is 
checked  on  a  stand  (see  Plate  9-11).  Before  installing  the  shaft  on  the  stand, 
a  mandrel  (see  Plate  9-12,  b)  centored  along  the  faces  of  the  yoke  is  inserted 
in  the  yoke,  and  a  mandrel  centered  along  the  outer  diameter  of  the  splines  at 
a  length  of  160  mn  (at  a  distance  of  140  mm  for  both  remaining  shafts)  is  in¬ 
stalled  in  the  splined  bushing.  Both  mandrels  have  conic  holoS  for  installation 
in  the  stand  centers.  Oscillation  at  the  end  of  the  shaft  with  the  yoke  must 
not  exceed  0.S  m,  that  along  the  yoke  must  not  exceed  0.4  Ran,  and  that  along 
the  length  of  the  shaft  must  be  no  greater  than  0.7  mm.  The  requirements 
concerning  oscillation  are  identical  for  all  shafts.  If  oscillation  greater 
than  the  allowablo  amount  is  present,  the  shaft  should  be  straightened  with  a 
press. 


Assembly  of  the  universal  drive.  Before  assembling  the  univorsals,  it  is 
necessary  to  lubricate  the  needle  bearings  with  TAp-!5  oil  (GOST  8412-57) .  The 
lubricating  passages  in  the  cross  must  be  cleaned  out  end  the  lubrication  fitting 
and  protector  valve  must  be  screwed  into  the  threaded  holes. 

During  installation  of  the  universal  crosses  in  the  yoke  eyes,  it  should 
be  kept  in  mind  that  the  cross  lubrication  fittings  must  face  the  side  of  the 
shaft  and  not  the  side  of  the  flange, 

The  splined  connections  of  all  the  shafts  are  assembled  in  an  identical 
sequence.  For  this,  It  is  necessary  to  lay  the  shaft  In  assombly  with  splined 
bushing  6  (see  Plate  9-6)  and  splined  yoke  3  on  a  bench.  Install  the  protective 
hoot  4,  nuts  16,  felt  seal  IS  with  slotted  washor  14,  rubber  seal  13,  and 
slotted  ring  12  on  the  end  of  the  splined  fork.  Then  smear  the  splined  endc* 
of  tbs  main  propeller  shaft,  front  axle  shaft,  and  rear  axle  shaft  with  a 
quantity  of  0.24  kg  of  consistent  type  grease  on  each  shaft.  Besides  this, 
permanent  grease  is  also  packed  into  the  splined  bushing.  Tho  quantity  of 
0.46  kg  of  LU  is  put  into  the  splined  connection  of  the  middle  axlo  propeller 
shaft.  Insert  ths>  splined  ond  of  the  splined  fork  into  tho  splined  bushing. 

Tho  arrows  stas^odon  the  bushing  and  splined  fork  must  bo  located  opposite 
each  other.  If  thor^.xre  no  arrows  on  the  parts,  it  is  necessary  to  assemble 
the  shaft  in  such  a  masfe<*r  that  the  axes  of  the  yokes  (for  tho  bearings)  are 
located  in  tho  same  plane. 

Slotted  ring  12  and  rubber  seal  13  are  inserted  in  the  depression  in  the 
splined  bushing,  and  slotted  rings  14  and  felt  seal  15  are  mounted  inside  nut  16. 
During  this  operation,  the  slotted  washers  of  the  felt  ring  must  bo  installed 
so  that  their  sloth  are  on  different  sides.  Then  mount  tho  nut  on  tho  threaded 
end  of  the  splined  yoke,  and  tighten  it  until  it  is  firmly  coated. 

Install  the  protective  toot  4  in  place  and  fasten  it  with  safety  wires  5  and 
17,  A  protective  boot  is  not  installed  on  the  main  propeller  shaft. 

If  any  of  the  parts  of  the  assembled  propeller  shafts  are  replaced  or 
repaired,  the  shafts  must  be  subjected  to  dynamic  balancing. 
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Aside  from  the  middle  axlo  shaft,  imbalance  in  the  propeller  shafts  of  the 
ZIL-131  motor'  vehicle  is  not  allowed  to  be  greater  than  70  gram  cm  on  each  end. 
Imbalance  on  the  middle  axlo  propeller  shaft  is  not  allowed  to  he  greater  than 
100  gram  cm.  Balancing  propel lor  shafts,  besides  tho  main  and  roar  axlo  shafts, 
is  accomplished  by  wolding  balancing  plates  on  both  ends  of  the  shaft.  The 
rasher  of  plates  welded  onto  the  shaft  must  bo  no  greatet  than  three  on  each  sido 
of  the  shaft.  Balancing  of  the  main  propel lor  shaft  end  tho  rear  axle  shaft  on 
the  sido  of  the  non-splined  yoke  is  also  achieved  by  welding  balancing  plates 
to  the  tube,  and  on  the  side  of  tho  splined  yoke,  it  i9  achieved  by  screwing 
balancing  plates  ento  the  faces  of  the  yoke  eyes.  Total  thickness  of  tho 
plates  screwed  onto  the  oyes  must  not  exceed  3  mm. 

Installation  of  th*  universal  drive  on  the  motor  vehicle.  Connect  the 
flanges  of  the  rear  axlo  propoll ar  shaft  yoko  to  tho  flanges  of  tho  differential 
input  shafts  of  the  middle  and  tear  axles,  insert  bolts  in  tho  flange  holes, 
install  spring  washers,  screw  on  nuts,  and  tighten  them  until  they  are  firmly 
seated. 

Connect  the  remaining  propeller  shafts  of  tfe*  motor  vehicle  to  tho  flanges 
of  their  corresponding  assemblies . 


Dimensions  of  parts 

Dimensions  of  the  basic  parts  are  presented  in  Tobies  9-1,  9-2,  9-3,  9-4, 
9-5,  and  9-6. 


Plate  9-17.  Arbitrary  designations  of 
dimensions  of  two-axle  motor  vehicle 
universal  drive  parts 


Tablo  9-1.  Dimensions  of  propeller  shafts  of  tho  ZIL-130  motor  vohiclo  and  its 

modifications,  mm  (Plato  9-17) 


Length  211-130  ZIL-130B1  ZIL-130C 

Rear  axle  propeller 
shaft  in  assembly 
along  the  axes  of 
the  universal  In 
working  position 

(dimension  A)  1425  94!  1425 
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TabltJ  9-1.  Dimensions  of  propeller  shafts  of  the  ZIL-130  motor  vehicle  and  its 

modifications,  m»  (Plate  9-17) 


Length  ZIL-130  ZIL-13QB1  ZIL-130G 

Rear  axle  propeller 


shaft  in  assembly 
along  the  axes  of 
the  universal  in 
working  position 
(dimension  A) 

1425 

941 

1425 

Splined  yoke 
(dimension  B) 
Intermediate  shaft 

248 

248 

248 

in  assembly  from 
front  universal  to 

rear  face  of  shaft 
(dimension  C) 

594 

594 

1295 

Table  P-2.  Dimensions  of  propeller  shafts  of  the  ZIL-157K  motor  vehicle,  mm 


Dimension 

Dimension  value 

Total  longth  of  propeller 

shafts  in  assembly  (from 
fl&ngo  face  to  flange 
face  in  working  position): 

Main  shaft 

443 

Front  axle  shaft 

1350 

Middle  axle  shaft 

1196 

Real'  axle  shaft 

689 

Rear  axle  intermediate  shaft 

1267 

Tablo  9-3.  Dimensions  of  propeller  shafts 

of  the  ZIL-131  motor  vehicle,  mm 

Dimension  Dimension  value 


Total  longlh  of  propeller  shafts 
in  assembly  L  between  flan^o 
faces  (see  Plate  9-6): 


(  able  9-3,  continued] 


Main  shaft 

679 

Front  axle  shaft 

1238 

Middle  axle  shaft 

1098 

Rear  axle  shaft 

802 

Table  9-4.  Basic  dimensions  of  universal  drive  parts  of  tho  7,  L-13G  motor 

vehicle,  mm 


Dimension  Nominal  Allowable  without  repair 

Propeller  shafts 

Type  20  steel;  tubing  drawn  of  cold  rolled  plate  (TU-1046-62) ;  hardness— HRB  80- 

100. 


Exterior  diameter 

77 

-  „ 

Interior  diameter 

71 

-- 

Universal  yoke  (welded  on) 

Typo  35  steel  (GOST  1050-60); 

hardness--HB  207-241. 

Diameter  of  hole  for 
neodlo  bearing 

38.99-39.027 

39.05 

Diameter  of  journal 
assembled  with 
internal  diameter  of 

tC/o 

70.96-71.05 

Diameter  of  thi'eads  for 
bearing  support  plate 
fastening  bolts 

M8,  jlass  2 

_  _ 

Typo  35  stool  (GOST  1050-60); 

Flange  yoke 

hardness- -HB  217-255. 

Diameter  of  hole  for 
needle  bearing 

38.99-39.027 

39.05 

Diameter  of  centering 
collar  for  groove  in 
assembled  flange 

94.93-95.00 

94.91 

Diameter  of  threads  for 
bearing  support  plate 
fastening  bolts 

M8,  class  2 
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[Table  9-4,  continued] 
Diameter  of  holes  for 


flange  fastening  bolts 
Dimension  from  axis  of 

14.24-14.36 

15.00 

1 

bearing  hole  to  support 
face 

65 

-- 

Universal  cross 

n 

f; 

u 

Typo  20KhGNTR  steel  (ChOTU  22-58)  TsNIIChMj  depth  of  nitrided  layer  on  journals-- 

c: 

1 

1.1-1. 5  nun;  surfeco  layer  uardness--HRC  60-65. 

h 

Cross  length  along  journal 

faces 

107.925-107.960 

107.80 

Journal  diameter  for 

r 

'i 

needle  bearing 

Thread  diametsr  for 

24.960-24.980 

24.92 

lubrication  fitting 

i; 

and  valve 

Kl/8  (GOST  6111-52) 

Sliding  yoke 

Typo  4S  stool  (GOST  10S0-60); 

depth  of  case  hardonod  layer--2- 

4  mm;  hardness  of 

cose  hardened  layor--HRC  42-56. 

Diameter  of  hole  for 

» 

needle  boaring 

Diametor  of  centering 

38.99-39.027 

39.05 

journal 

53.92-53.95 

53.87 

Exterior  contoring 
diameter  of  splines 
Diameter  of  splined 

61,895-61.935 

61  .85 

sectioned  circumfo rente 

55 

-- 

Spline  width  along  arc  of 

sectioned  circumference) 

4.561-4.681 

4.000 

Groove  length 

Diametor  of  thvoads  for 

75 

-  - 

bearing  support  plate 
fastening  bolts 

M8,  class  2 

-- 

Intermedia?, o 

propeller  shaft  spllnod  bushing 

40Kh  steel  (GOST  4543-61);  hardness— HB  255-258. 

Diameter  of  Joun\al  for 

shaft 

70.96-71.05 

-- 

Diameter  of  journal  for 
bearing 

Diameter  of  spllnod 

69.99-70.01 

-- 

divided  circumference 

55 

-- 
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[Table  9-4,  continued) 


Internal  spi ‘nod  diameter 
External  splined  diameter 
Width  of  groove  in  bushing 
splined  portion  along 
arc  of  separated 
circumference 
Diameter  of  thread  for 
bearing  spacing  bushing 
fastening  nut 
Length  of  splined  portion 


54.00-54.06 

62.00-62.06 


4.73-4.315 


M70  X  1.5 
155 


support 


54.10 

62.10 


shaft 


Type  45  steel  (GOST  1050-60);  depth  of  case  hardened  layer--l .5-3.0  mm;  hardness- 
HRC  45-56. 


Exterior  diameter 
Interior  diamator  of 
spacing  bushing 


79.88-80.00 


70.00-70.06 


79.70 


70.10 


Front  und  rear  co\ors  of  intermediate  shaft  support  bearing 


08  stool,  leaf  thickness--!  ram  (GOST  3680-57  and  GOST  914-56). 


Diameter  of  hole  for 
support  bearing 


109.965-110.070 


T'ablo  9-5.  Basic  dimensions  of  universal  drlvo  parts  of  the  ZIL-157K  motor 

vehicle,  nun1 


Dimension 


Nominal 


Propel  lor  shafts 


Allowable  without  i-opair 


Type  20  steel  (tubing  drawn  of  cold-rolled  plate,  TU  1018-61"-;  hardness--HB  80- 

100. 

2 

External  diameter  76 

Internal  diameter  71 2 

1  Dimensions  for  the  flange  yoke,  universal  yoke,  universal  cross  and  its  bear¬ 
ings  for  the  ZIL-157K  motor  vehicle  are  the  same  as  those  for  the  AIL-130  motor 
vehicle. 

2  Tubes  with  an  external  diameter  of  77  mm  and  an  intornel  diamoter  of  71  mm  are 
acceptable. 
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[Table  9-S,  continued] 
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[Table  9-5,  continued] 


Rear  axle  intermediate  shaft  gugggn  flange 

Type  45  steel  (COST  1050-6C);  depth  of  case  hardened  layer--!-!  an;  hardness 
of  case  hardened  layer- -HRC  52-62 . 

Diameter  of  flange  journal 

for  seal  54.88-55.00  S4.60 

Diameter  of  turning  for 

flange  yoke  95. 000-95. 0S4  95.07 

Diameter  of  hole  for 

fastening  bolts  14.24-14.36  15.00 


Table  9-6.  Basic  dimensions  of  middle  axle  propeller  shaft  parts  of  the 

ZIL-1S1  motor  vehicle,  mm 


Dimension  Nominal  Allowable  without  repair 

Propeller  shaft 

Type  20  stoel  (tubing  drawn  of  cold-rolled  plate);  hardness--HB  80-100. 

Exterior  diameter  89 

Interior  diameter  82 


Universal  yoke 

Type  35  steel  (GOST  1050-60);  hardness  -MB  207-241. 


Diameter  of  hole  for 

needle  bearing  S0.000-S0.027  50.05 

Diameter  of  journal  for 
internal  diameter  of 

propelior  shaft  82.19-82. 26 

Diameter  of  threads  for 
bearing  support  plate 
fastening  bolts  M8,  class  2 

Flange  yoke 

Type  55  steel  (GOST  10S0-60);  hardness--H8  207-241. 


Diameter  of  hole  for 

needle  bearing 

Diameter  of  centering 

50.000-50.027 

50.05 

Journal  for  turning  in 
fl  ange 

94  .93-95 . 00 

94.90 
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(Table  9-6.  continued} 


Diameter  of  threads  for 
bearing  support  plate 
fastening  bolts  M8,  class  2 

Diameter  of  Hole  for 

flange  fastening  bolts  16.24-16.36  17.00 

Dimension  from  axis  of 
bearing  hole  to 

tmpporting  face  76 

Universal  cross 


20KHGNTR  steel  (ChWTU  1285-65)  TsNIIChM;  depth  of  hardened  layer-1. 8-2. 2  mm; 
hardness  of  surface  layer— HRC  60-65. 


length  of  cross  along 
Journal  faces 
Journal  diameters  for 
needle  bearings 
Diameter  of  threads  for 
lubrication  fitting 
and  valve 


126.91-126-95 

33.593-33.620 

Kl/8  (GOST  6113-52) 
Universal  splined  yoke 


126.80 

33.55 


Type  45  steel  (GOST  1050-60);  depth  of  case  hardened  layor--2-4  mm;  hardness  of 
case  hardened  surface— HRC  42-56,  core  hardness- -MB  207-241. 


Diameter  of  hole  for 
noedle  bearing 

50,000-50.027 

SO. OS 

Diameter  of  centering 
journal 

63.94-63.97 

63.88 

External  centering 
diameter  of  splines 

71.895-71.935 

71.85 

Diameter  of  splined 
divided  circumference 

65 

„ 

Spline  thickness  along 
arc  of  divided 
circumference 

4.596-4.681 

4.000 

Diameter  of  threads  for 
bear in#  Rapport  plat* 
fastening  bolts 

H8,  class  2 

length  of  splined  portion 

75 

-- 

Splined  bushing 

40Kh  steel  (GOST  4543-61);  hardnesa-HB  2S5-2SS. 


Diameter  of  journal  for 
propeller  shaft 


82.19-82.26 


[Table  9-6,  continued] 


Interior  diameter  of 
uplines 

Exterior  diameter  of 
splines 

Diameter  of  spline 
divided  circumference 
Width  of  splined  bushing 
grooves  along  ate  of 
divided  circumference 
Length  of  splined  portion 
Diameter  of  threads  for 
splined  connection 
packing  fastening  ft’"* 


64.00-64.06 

72.00-72.06 


65 


4,73-4.815 

181 


M35  X  1.5,  class  3 


64.10 

72.10 


5.2 


Chapter  10  the  Drive  Axle 


Layout 

The  ZIL-iSO  motor  vehicle.  Plate  1 O-l  shows  a  longitudinal  section  of 
the  rear  axle  of  a  ZIL-139  s»oor  vehicle.  The  main  drive  of  this  axle  is 
two-stage  and  is  made  up  of  a  pair  of  beveled  gears  with  spiral  teeth  and  a 
pair  of  cylindrical  gears  with  helical  teeth. 

The  ZSl-130  motor  vehicle  uses  a  steel  stamped  welded  drive  axle  carrier 
with  welded-on  flanges  for  fastening  the  wheel  brake  and  rear  cover  supports. 

The  overall  length  of  the  rear  axle  carrier  of  the  211-130  motor  vehicle  Is 
2036  tats,  and  the  tread  of  the  rear  wheels  is  1790  m . 

The  cups  of  the  rear  axl?  differential  box  are  steel.  The  differential 
pinions  of  the  211-130  motor  vehicle  are  equipped  with  bronxe  bushing*. 

halt -shafts  of  the  211-130  motor  vehicle  are  steel  with  reinforced  flanges. 

The  half-shafts  are  fastened  to  the  211-130  motor  vehicle  bv  twelve  studs 
with  conic  split  bushings.  Stud  diameter  is  16  am. 

In  line  with  further  increasing  the  reliability  of  the  rear  axle  main 
drive  of  the  211*130  mater  vehicle,  fastening  of  the  cylindrical  drive  gesr 
shaft  heaving  cover  was  strengthened  by  Increasing  the  mother  of  cover  fastening 
bolt*  from  six  to  eight  (Introduced  into  production  in  October  1965). 

On  the  ZIL-NN2-SS5  dump  trucks,  'nstead  of  a  gear  ratio  of  6.9?  :  1,  a 
gear  ratio  of  6.45  :  1  is  used  (introduced  into  production  at  the  end  of  the 
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third  quarter  of  196S) . 

20R£hM  steal  is  used  as  the  suite rial  for  the  cylindrical  drive  gear  in¬ 
stead  of  UKhGT  steel. 

further  ’ncreatisig  the  reliability  of  the  rear  axle  g.  %in  ils  accomplished 
by  introducing  adjusting  teeth.  With  fhe  Introduction  of  .hit  change,  the 
final  drive  gear  ratios  were  changed:  from  6.45  i  1  to  6.52  :  1,  and  fro« 

6.97  :  1  to  6.99  :  1.  The  adjustment  gears  are  not  interchangeable  with  the 
gears  manufactured  without  the  indicated  correction. 

Table  10-1  presents  the  total  gear  ratios  and  the  number  of  teeth  in  the 
rear  axle  final  drive  j  tars. 

The  2IL-157K  motor  vehicle.  On  itK  2IL-157SC  motor  vehicle  and  its  modifica¬ 
tions,  ell  three  axles  are  driving  ones.  The  front  axle  assembly  is  shown  In 
Plates  10-2  and  10-3. 

The  middle  and  rear  axle  assemblies  with  their  balancing  suspension  are 
shown  in  Plate  12-16  (see  Part  2). 

fUch  drive  axle  of  the  2IL-IS7K  motor  vehicle  is  a  hollow-bodied  rail  yhich 
it  disassembled  in  a  vertical  plane,  and  in  which  the  final  drive,  differential 
(Plate  10-4) ,  and  drive  *beel  power  are  located.  The  final  drive  and  differential 
of  all  three  axle*  are  interchangeable. 

Tha  drive  axl-r  final  drive  consists  of  a  pair  of  beveled  gears  with  hell  rat 
teeth-  The  drive  gear  in  assembly  with  its  bearing),  installed  in  the  carrier, 
is  shewn  in  Plate  10-5.  The  final  drive  g@er  ratio  is  6.6?  :  1.  The  drive  axis, 
ha if. -shafts  sre  not  load-bearing.  The  front  axle  half-shafts  (Plate  10 *6)  have 
joints  of  equal  rates  of  angular  motion.  The  wheels  on  the  front  axle  are  the 
steering  ones. 

Steering  spindles  with  hall  support  1  are  installed  on  the  front  a  s  ir 
(Plate  10-?)-.  The  steering  swindles  are  connected  with  the  body  10,  which  turn.* 
on  tapered  roller  bearing*  8  and  15,  installed  on  king  pin?  ilt  which  are 
pressed  in  aid  welded  on  tb.s  stationary'  ball  support  of  the  axle  r*U.  Hub  19 
(wee  Plate  10-S)  is  installed  on  spindle  46  with  tapered  roller  bearings  if. 

All  axles  of  the  211-1S7K  motor  vehicle  (TUf*  10-S)  are  equipped  with  a 
centralised  system  for  regulating  air  pressure  in  e  tires  with  air  being 
supplied  to  the  tires  through  pat* sags  4  in  the  (Plate  10-9}  and  the 

circular  clearance  between  s-pindl#  2  and  Us  *  thing  l. 
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Plato  10-1.  Rear  axle  of  the  nb- ISO  stator  vehicle; 
l)  not  %}  flange  3)  seal  4)  cover  $}  support  washer  6)  gasket  7)  front 
bearing  8)  bearing,  oar. tier  9)  adjusting  u<whev  10)  tear  bearing  U)  gaskets 
im  ed justing beveled  gear  engsgownt  U)  driven  beveled  gear  13)  adjusting 
gasl.ts  U)  itttestpdiate. shaft  bearings  IS)  bearing  cover  16)  driving 
cylindrical  gear  1?)  right  .half-shaft  gear  18)  differential  bearing  cover 
19)  support  washer.  20)  right  differential  box  cup  21)  driven  cylindrical  gear 
22)  left  5mlf-ihaft  gear  231  left  differential  box  cup  24)  differential  box 
bearing  25)  different is I  box  bearing  adjusting  nut  26)  stop  bolt  27)  adjusting 
lever  wora  sunditmAsie.  28)  rear  axle  housing  20)  reduction  par  housing 


[ Plato  10-1,  continued] 

30)  differential  pinion  31)  differential  pinion  support  washer  32)  cross 
33)  pinion  gear  34)  spacing  bushing  35  and  37)  brackets  for  fastening 
spreader  esua  shaft  36)  brake  ehawbov  36)  spreader  cetft,  39)  oil  deflector 
40  and  42)  wheiu  hub  bearings  41)  wheel  hub  43)  bearing  adjusting  nut 
44)  puller  bolt  45)  half-shaft  46)  stop  nut  47)  lock  washer  48  and  52)  soals 
49)  box  nut  for  fastening  inner  wheel  50)  not  for  fastening  outer  wheel 
51)  hub  lug  studs  53)  brake  drum  54)  brako  sho>s  55)  wheel  56)  shoo  shaft 
57)  shoe  shaft  nut  58)  brako  support  59)  hacking  plate  60)  brake  return 

spvirg 
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Plat®  10-2.  Overall  view  of  the  front  ax la  of  a  2U.-157K 

motor  vehicle 


Table  10-2.  6ear  ratio  and  number  of  gear  teeth  in  the  final  drive  of  a 
211*130  motor  vehicle  and  its  modifications 


Motor  vehicle 


ZIL-130 
ZIL-13Q6  and 
21L-MM2-5551 


ZIL-130V1 


Overall  rear  axle  Number  of  gear  teeth  _ 

goer  ratio  BeveT  SeveT  CyllndrlcaF  Ring 

pinion  driven  driving,  gear 


6.45  :  1 
or 

6.32  :  1 
6,97  i  1 
or 

6.99  :  1 


13 


11  or  13 


25 


25 


14 


47  or  46 


IS  or  11  46  or  40 


m 


*  Rear  axles  of  the  ZH.-MNZ-555  motor  vehicle  were  produced  with  a  gear  ratio 
of  6.97  :  1  only  until  tho  beginning  of  the  third  quarter  of  1965. 


The  ZIL-131  motor  vehicle.  On  th®  211-131  motor  vehicle  and  its  modifica¬ 
tions*  all  three  axles  are  driving  ones.  Hi 3  front  axle  assembly  is  shown  in 
Plate  10-10  and  lo-ll. 

The  middle  and  rear  axl^  assemblies  are  shown  in  Plate  10-12.  The  drivo 
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axle  rails  are  steal  ami  are  welded  from  two  stamped  halves  with  welded-on 
flanges  and  covers. 


The  reduction  gear  of  the  resr  and  middle  axles  (Plate  10-13)  is  installed 
above  the  axle  carrier  and  is  farmed  to  it  with  a  horizontal  flange.  The 
reduction  gear  of  the  front  axle  (Plate  10-14)  is  fastened  to  the  axle  carrier 
with  a  vortical  flange.  In  all  tires  reduction  gears,  the  double  pinion  gear 
shafts^ and  bevel  driven  gears  (Plates  10-15  and  10-16) ,  the  differential  gears 
(Plate  10-17),  the  bearing  recerses,  and  the  bearings  are  interchangeable.  The 
final  drive  is  two-stage,  with  a  pair  of  beveled  gears  vMth  spiral  teeth  and 
a  pair  of  cylindrical  gears  witi  helical  teeth.  The  final  drive  gear  ratio  is 
7.339  :  1. 

The  half-shafts  are  not  loaded.  The  front  axle  half -shafts  (Plate  10-18) 
have  joints  with  equal  rates  of  angular  motion. 

The  wheels  of  the  front  axle  tre  the  steering  ones.  Turning  spindlos  with 
a  ball  support  (Plate  10-19)  are  ini  tailed  on  the  front  axle.  Ail  axles  are 
equipped  with  a  centralized  system  of  regulating  air  pressure  in  the  tiren  by 
supplying  air  to  the  tires  through  holes  in  the  spindle  (Plato  10-20)  and  a 
passage  drilled  in  the  half-shaft. 

Fitting  4,  screwed  into  the  ho^d  of  the  air  supply  passes  through  tho 
hole  in  the  spindle. 

To  provide  stream  fording  capability,  all  axles  aro  sealed. 


Technical  service 

During  US,  conduct  cleaning  operations  and  an  external  inspection  of  the 
drive  *xles. 

During  TS-1,  it  is  necessary  to  chock  the  fastening  of  tho  reduction  gear 
and  tho  absence  of  leaks  in  the  drive  axle  connections. 

During  TS-2,  check  for  the  absence  of  oil  leaks  through  the  souls  and 
connecting  flanges.  Seals  and  packing  gaskets  which  are  in  poor  condition  must 
be  replaced,  and  flange  connecting  bolts  and  nuts  must  be  tightened.  Check  the 
fastening  of  tho  half-shaft  flanges  to  the  wheel  hubs,  and  tho  fastening  of 
tho  front  cover  of  the  beveled  spindlo  gear  bearing,  Wash  out  the  air  passages 
of  the  vents.  Clogging  of  the  vents  may  cause  increased  internal  pressure  in 
the  axle  housings,  which  will  serve  as  a  reason  for  oil  leakage  through  tho 
seals  and  connections. 

On  the  J51L-131  motor  vehicle,  besides  the  drive  axle  vents,  it  is 
necessary  to  wash  out  the  additional  vents  for  air  exhaust  in  ease  of  Improper 
functioning  of  the  head  seals  of  the  system  of  air  supply  to  the  tiros.  The 
appearance  of  lubrication  from  tho  hoi os  in  these  seals  indicates  air  leakage 
from  the  system  of  regulating  air  pressure  in  the  tires. 
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It  i«  necessary  to  eliminate  the  reason  for  thiu  air  leakage,  and  if 
necessary  replace  the  head  for  air  supply  to  the  tivrs. 

On  three-axle  motor  vehicles,  it  is  necessary  co  check  the  fastening  of 
tho  ball  support  to  the  half-shaft  body  flange  and  the  fastening  of  the  turning 
spindle  are. 

Adjustment  of  the  front  axle  king  pin  bearings  on  a  three-axle  motor 
vehicle.  Every  other  TS-2,  it  is  necessary  to  check  the  tightness  of  the  front 
axle  king  pin  bearings  and  adjust  the  bearings  if  there  if  axial  clearance. 

Axial  clearance  of  king  pin  bearings  is  not  allowed. 

For  adjustment  of  the  king  pin  bearings  on  a  three-axle  motor  vehicle,  it 
is  necessary  to  disassemble  the  steering  spindle  unit  and  adjust  tho  bearings  by 
changing  the  thickness  of  the  set  of  adjusting  gaskets. 

After  final  adjustment,  the  number  and  thickness  of  the  gaskets  at  the  top 
and  bottom  bearings  must  be  identical  or  differ  by  one  thin  gasket  (0.05  mm 
thick).  This  is  necessary  to  assure  alignment  of  the  turning  spindle  and  ball 
support. 

After  adjusting  the  bearings,  tighten  the  lower  and  upper  cover  fastening 
nuts  until  they  are  firm,  and  check  for  the  correct  adjustment  of  the  bearings 
with  a  dynamometer.  The  force  necessary  for  smooth  turning  of  the  spindle  from 
one  extreme  position  to  the  other,  applied  at  the  hole  of  the  steering  linkage 
arm,  must  be  2.25-2.75  kg  for  a  ZIL-157K  meter  vehiciff,  TinirT.Tr-2.4  kg  for  a 
ZIL-131  motor  vehicle. 

Tightness  of  the  final  drive  bevel  pinion  gear  shaft  bearings  is  chocked 
every  third  TS-2. 

For  this  it  is  necessary  to  disconnect  the  propeller  ihaft  from  tho  shaft 
flauga,  sot  up  on  indicator  directing  its  rod  at  the  shaft  face,  and  measure 
the  axial  clean  nco.  Set  the  shaft  in  its  extreme  position  until  it  stops,  at 
which  point  the  Indicator  hand  should  be  set  in  the  zero  position,  and  move  the 
pinion  gear  shaf :  along  its  axis  with  a  pry  bar. 

The  deviation  of  the  hand  from  the  zero  position  shows  the  amount  of  axial 
clearance  in  tho  shaft  bearings. 

Axial  clearance  in  the  bearings  is  not  allowed, 

The  method  of  checking  axial  clearance  in  ?he  shaft  bearings  of  a  two-axle 
motor  vehicle  is  shown  in  Plato  10-21,  and  that  for  a  three-axle  vehicle  is 
shown  in  Plato  10-21,  b.  If  a  clearance  is  discovered,  it  is  necessary  to 
unpin  the  flange  fastening  nut  and  attempt  to  tighten  it  with  a  wrench. 

If  after  tightening  the  nut  the  axial  clearance  ir*  not  eliminoited  or  tho 
shaft  rotates  tightly,  with  great  effort,  then  the  bearings  must  be  adjusted. 


o 


Plato  10-3,  f'ront  drive  axlo  of  tho  Z1L-157K  motor  vehicle  in  soction: 

1,  20,  47,  SO,  60,  63,  and  69)  nuts  2)  flange  3,  26,  53,  54,  and  67)  seals 
4)  cover  5}  bearing  carrior  6)  adjusting  gurkots  7)  adjusting  washers 
8,  10,  27,  38,  and  73)  bearings  9)  pinion  gear  11,  15,  and  31)  support 
washers  12)  differential  pinions  13  and  23)  differential  box  cut:;'- 
14  and  68)  half-shafts  16)  half-shaft  gear  17  and  30)  bolts  18)  axle 
housing  19)  gasket  21)  housing  cover  22)  ring  gear  24)  half-shaft  tubo 
25)  rivot  28)  cross  29)  support  plate  32)  deflector  33)  brake  adjusting 
lover  34)  lubrication  fitting  3S)  spreader  cam  bracket  36  and  42)  air 
supply  tubes  37)  apreador  cam  39)  wheel  hub  40)  wheel  41)  valvo 
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(Plate  10-3,  continued] 


43)  lug  stud  44)  air  supply  houd  45)  air  supply  passage  46)  spindlo 
48)  splined  flange  40)  hubcap  50)  stop  nut  51)  lug  washor  52)  nut 
55)  shoe  shaft  56)  brake  shoo  5?)  brake  drum  58)  backing  pinto  61)  stub 
uxlo  62)  bearing  cover  64)  spacing  ring  t>5)  adjusting  gaskets  66)  bolt 
70)  ball  support  71)  half-shaft,  jacket  72)  king  pin  74)  steering  arm 

75)  stop  nut  76)  pull  or  bolt 


$ 

it 


Plato  10-4.  Drive  axle  differential  of  th»/  ZIL-1S7K  motor 
.  vehicle: 

1)  ring  gear  2)  bolt  3,  11,  and  12)  support  washers  4  and 
10)  differential  box  cups  S  and  14)  bearings  6  and  13)  half¬ 
shaft  gears  7)  differential  pinion  8)  cross  9)  rivet 

15)  safoty  wire 


Plato  10-5.  Pinion  gear  in  assembly 
with  bearing  carrier: 

1)  nut  2  and  6)  support  washers  3)  flange 
4)  dofloctor  5)  seal  7)  eovor  8)  soa.ling 
ring  9,  12,  and  14)  bearings  10)  adjusting 
wa9hers  11)  bearing  carrier  13)  pinion  gear 
with  shaft  15)  stop  ring 
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Plate  10-6.  Front  axle  half-shaft  assoml? ly : 

1)  inner  half-shaft  2)  middle  ball  3)  outer  ball  4)  stub 

axle 
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Plato  10-7.  Ball  support  (left)  In 
assembly  with  cono: 

1)  ball  support  2)  seal  3)  bolts 
4")  rubber  packing  5  and  13)  nuts 
6  and  17)  support  rings  7  and  14) covers 
8  and  15)  bearings  9  and  16)  adjusting 
gaskets  10)  body  11)  kingpin 

12)  beveled  split  bushing 
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Plato  10-8.  Hour  drive*  axle  assembly  of  the  ZII.-157K  motor  vehicle: 

1,20,  47,  and  60)  nuts  2)  flange  3)  seal  4)  cover  5)  bearing  carrlov 
o)  adjusting  gaskets  7)  adjusting  washors  8,10,  27,  and  38)  bearings 
9)  pinion  gear  11,  IS,  and  31)  support  washers  12)  differential  pinion 
13  and  23)  differential  box  cups  14  and  61)  half-shefts  16)  half-shnft 
goar  17  and  30)  bolts  18)  axle  bousing  19)  ynsket  21)  housing  cover 
22)  ring  goar  24)  half-shaft  tube  25)  torque  rod  bracket  26,  S2,  and 
53)  seals  28)  cross  29)  support  plate  32)  deflector  33)  brake  adjusting 
lover  34)  lubrication  fitting  35)  spreader  cam  bracket  36  and  42)  air 
supply  lines  37)  sorender  cam  39)  wheel  hub  40)  wheel  41)  valve  43)  hub 
lug  stud  44)  air  supply  head  45)  air  supply  passage  46)  spindle  48)  stop 
nut  49)  lock  washer  50)  bearing  nut  51)  hubeap  54)  shoe  shaft  55)  brake 
shoe  56)  brake  drum  57)  backing  plate  58)  stop  nut  59)  puller  bolt 

62)  vent 
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[PUte  10*8,  continued] 


Plate  10-9.  Spindle  assembly: 

1)  steel  spindle  bushing  2)  spindle 
3)  bushing  seal  4)  air  supply  passage 
5}  passage  plug  6)  support  washer 
?)  bronze  spindle  bushing 


Plate  10-10.  Overall  view  of  ZII.-131  motor  vehicle  front  axle 


for  adjustment  of  bearings  on  the  final  drive  bevel  pinion  shaft  in  two- 
axio  and  three-axle  motor  vehicles,  see  the  "Disassembly  ami  Assembly”  section 
In  this  chapter. 


The  method  of  checking  tightness  of  bearings  on  the  bevel  gear  shaft  in 
the  rear  axle  of  a  two-axle  motor  vehicle  is  shown  in  Plate  10-22,  a,  for  drive 
axles  of  the  ZIL-IS7K  motor  vehicle,  It  is  shown  in  Plate  10-22,  b,  and  for 
drive  axles  of  the  III, -131,  it  is  shown  in  Plate  10-22,  c. 
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Plate  10-11.  Front  axle  of  Z1L-1S1  isotor  vehicle  io  section: 

1)  hub  2)  spindle  5}  hub  bearing  fastening  nut  4}  protective 
jacket  5)  valve  6)  stop  nut  7)  stub  axle  splined  flange 
6)  lock  washer  9  and  2!)  hub  bearings  Ifcj  air  supply  hose  to 
tire  12,  14,  and  29)  seal*  IS)  fitting  for  air  supply  IS)  nut 
16)  spreader  c«*  bracket  17)  anglo  fitting  18)  lubrication 
fitting  19)  inner  half-shaft  20)  ball  support  assesbl y  21)  vent 
22)  control  hole  plug  2$)  front  axle  reduction  gear  assembly 
24)  reduction  gear  housing  cover  2S)  axle  carrier  2*}  ball 
support  control  plug  27)  air  supply  head  28)  plug  10}  backing 

plate 


Lubrication  of  drive  axles.  Changing  and  adding  oil  should  take  place 
within  the  period  shown  In  the  lubrication  charts.  T?  is  necessary  to  change 
the  oil  In  the  drive  axles  of  two-axie  and  three-axle  eotor  vehicle*  lssEadiatel? 
after  stopping  the  aotor  vehicle,  wfc«>  the  drive  axle  is  still  ware*. 

deforc  changing  and  adding  oil  to  the  drive  axles .  clean  off  d«at  and  dirt 
fro*  the  housing  around  the  filler  hole  plug 

Oil  should  be  drained  through  ail  the  existing  drain  holes, 

After  draining  the  oil,  it  is  necessary  to  poor  <-S  liters  of  Sow- 
viscosity  oil  (industrial  12  or  20,  08ST  P07-SI)  and  wash  out  the  housing. 


|  I  Pouring  In  uii  fur  washing  should  he  done  the  sane  as  for  f  '  nt  He  axle 

w  houtiug. 

In  the  Eti-iSl  Motor  vehicle,  there  is  a  drain  hole  located  in  the  lower 
pert  of  the  front  axle  homing  which  serves  to  drain  utad  oil  fro®  that 
Homing,  the  rear  and  Middle  axle*  each  have  two  drain  holes;  in  the  lower 
part  of  the  housing  covey  and  in  the  front  Wall  of  .the  reduction  gear  housing. 
Used  oil  should  be  draihad  through  all  existing  drain  Holes. 

Control  holes  during  this  operation  oust  be  closed. 

Oil  Must  be  poured  into  the  rear  axle  of  two -axis  vatu*  vehicle  and  the 
drive  axles  of  the  2IL-157K  Motor  vehicle  up  to  the  edge  of  the  central  hole. 

After  adding  or  changing  the  oil,  retaining  oil  should  be  carefully 
cleanfd  off  the  surface  of  the  drive  axles  so  at  to  avoid  the  adherence  of 
dust  and  dirt  to  it, 

On  the  2ti?*i5t  ootor  vehicle,  oil  is  poured  into  th$  housing  of  the  front 
drive  axle  through  the  control  hole  located  on  the  front  pert  of  the  axle  in 
the  housing  cover*  Oil  should  be  added  to  the  reduction  gear  of  the  rear  and 
Middle  axles  through  the  plug  in  the  inspection  hole  located  on  the  upper  wall 
of  the  reduction  gear  housing  until  a  flew  of  oli  appears  from  the  open  control 
hole. 

Oil  i«*vel  in  the  rear  and  Middle  axles  should  bo  checked  during  the  process 
of  operating  the  21L-JX1  noter  vehicle  with  oil  level  indies*  r  1  (Plate  10-2S) 
which  is  in  the  tool  set,  for  which  it  is  rvteessary  to  unscrew  the  rear  bolt 
fastening  the  reduction  gear  to  the  axle  housing  and  insert  the  oil  level  in¬ 
dicator  in  the  >  oit  hole  until  It  rests  against  the  boss  of  the  reduction  gear 
housing  flange. 

u.<s  proper  level  of  oil  is  Marked  by  a  line  on  the  oil  level  indicator.  If 
the  rAl  level  has  dropped  to  bale*  the  Sine,  It  1*  necessary  to  add  oil  to  the 
hewing  up  to  the  level  of  the  control  hole. 

After  fording  streams  or  filled  ditches  with  two -axle  or  three-axle  motor 
vehicles,  check  and  see  that  no  water  has  gotten  into  *he  drive  axle  housing. 

the  presence  of  water  in  the  oil  nay  b’  determined  by  a  change  in  the  color 
of  the  oil.  It  is  checked  insediately  *r,er  stopping  the  auteaohile  or  other¬ 
wise  it  nay  settle  out  of  the  oil.  Unscrewing  the  drain  Hole  plug,  drain  the 
water.  If  water  is  discolored,  it  is  recessary  to  drain  the  old  oil  frees  the 
housing  and  fill  the  housing  with  fresh  oil  according  to  the  lubrication  chart. 

During  TS-2,  it  it  necessary  to  add  lubrication  to  the  stub  axle  jK*int  and 
the  king  pin  bearing*  of  the  front  drive  axle  in  three-axle  motor  vehicles. 
Crease  wist  he  pressed  In  in  a  van*  condition. 
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Plate  10 •  l2.  Middle  and  rear  ax ie  assemblies  of  :3L- 131  motor  ',ehicle; 

1)  hub  1)  spreader  hushing  ?)  stub  axlo  4)  spxr.uie  5)  protective  jacket. 

6)  valve  1)  stub  nut  8)  boaring  nut  9)  lock  washer  10)  hose  for  e\r 
supply  to  tiro  It)  fitting  tor  air  supply  to  stub  .ode  12)  spww<<  cam 
1.1)  seal  M)  nut  lf>1  spreader  cam  brackot  16)  angle  fitting  17;  lubrication 
fitting  18)  hose  connection  backing  19  and  23)  vent  20)  ax 1 o  housing 
21,  21,  and  24)  goals  22)  air  supp) v  head  26)  reduction  gear  cover 
27)  puller,  belt  28)  reduction  gear  assembly  29)  drain  hole  plug 


lb) fore  lubricating  the  stub  uxlo  joint  of  u  ZI!,-157k  motor  vehicle,  it  is 
necessary  t.*  unscrew  the  vent  installed  on  the  upper  portion  of  the  turning 
spindifl  body  and  add  grea,; ;  until  it  begins  co  emerge  from  the  vent  hole. 

ft  feline  must  be  added  to  the  stub  axle  joint  of  the  Z 1 1,  - 1 3 1  motor  vehicle 
through  the  lubrication  fitting  located  on  the  top  cover  plate  of  the  right 
turning  spindle  body,  ami  tho  turning  arm  installed  on  the.  loft  spUnlS"?  turning 
btdy,  f-rease  must  ho  pressed  in  until  it  ho  git- 3  to  emerge  through  tho  control 
hole  located  banoaib  tho  ball  support.  The  control  hole  plug  must  have  been 
H  rev  l  ouv  l  >•■  uns  c  row  ml . 


Tho  lubrication  in  tho  stub  axle  ball  joint  of  throe-axle  motor  vehicles 
must  be  changed  every  8,09.0-1  ’  OdO  km  of  operative,  When  changing  the  oil,  wash 
out  ail  psfts  cf  the  turning  spui-jies  ami  stub  exie  ball  joints  with  low 
viscosity  oi t 
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blate  10-13.  Reduction  sear  asserahly  of  sear  and  Kiddie  axles  in  the  Z II  - 1 3 1 

motor  vehicle: 

U  beating  oover  2)  nut  lack  3)  adjusting  nut  4)  dram  hole  plug  5)  driven 
oe'*el  gear  6)  key  7)  spacing  ring  8)  driving  cylindrical  gear  9}  bearing 
recess  JO  and  25}  adjusting  washers  11  and  26)  bearing  covers  12)  two-row 
roller  bearing  13)  adjusting  ring  14  and  lb)  support  washers  15)  differential 
pinion  16)  reduction  gear  housing  J7)  cross  18)  half-shaft  gear  20,  differen 
tie!  box  cup  21)  .  ring  gear  22,  30,  and  34)  propel lor  ahnft  fastening  flangos 
23)  transfer  shaft  24)  bevel  pinion  gear  27)  spacing  bushing  ?*}  washer 
29)  bearing  cover  31}  oil  blocking  washer  32)  tapered  roller  bearing  35)  ad¬ 
justing  washers  3S)  seal 


Fresh  grease  is  packed  inside  the  ball  support,  in  the  king  pin  bearings 
and.. truth*  stub  axle  ball  joint. 
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Plato  10-14  Front  axle  reduction  goaf  of  the  Zll-lbl  motor  vehicle: 

Suioro«ial  box  cu„  2)  bolt  3)  .toy  4)  ad  u.t  ng.  nut  5,  8,  22;  26. 

and  2111  boatings  6)  reduction  gear  housing  7.  *0,  27 .  »nd  3: 5>  u 

a  in  ami  vn  nuts  10)  bearing  recess  11)  plug  nnd  1SJ  aujusi  c 
9,  18,  and  3V)  nu^  J  .  14)  driving  cylindrical  gear  16  ai'd 

?f?KS^it«13r?dnoal  19)'  flange  2«  bevel  pinion  gear  shaft  howlng 

H LS-lorHS-. 

sb-  ft.  li-jar  35)  cross 
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Plates  10-1 S.  Front  axle  pinion  gear 
with  bearings  in  assembly; 

I)  stop  ring  2  and  5)  bearings 

3)  shaft  4)  pinion  gear  6)  bearing 
earner  7)  adjusting  washer 
8)  cover  9)  flango  10)  washer 

II)  nut  12)  cotter  koy  13)  oil 
deflecting  support  washer 


Plate  10-16.  Driven  bevel  and  driving 
cylindrical  gear  assembly  of  the  re¬ 
duction  gear; 

1)  driven  bevel  gear  2)  bearing 
3)  key  4)  spacing  ring  5)  driving 
cylindrical  gear 
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Plate  10-17.  Differential  ussembly: 

])  differential  ring  gear  2)  differ¬ 
ential  box  cup  3)  cross  4  and  6)  sup¬ 
port  washers  5)  differential  pinion 
7)  half-shaft  gear  8}  bearing  9)  bolt 


Plato  10-19.  .Ball  support  assembly: 

1  and  15)  plugs  2)  king  pin  hoaring 
cover  3  and  S)  adjusting  gaskets 
4)  turning  spindle  body  6)  conic 
sprooder  bushing  7)  cover  with  spindle 
arm  8)  lubrication  fitting  9  and  19) 
nuts  10  and  18)  bearings  11)  packing 
ring  12)  hull  support  seal  13)  half- 
shaft  seal  14)  support  washer  16)  ball 
support  with  king  pins  in  assembly 
17)  plug 


tb4“ 
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Plate  10-18.  Half-ihaft  assembly: 

1)  stub  axle  2)  driving  ball  3)  center  ball  4)  inner  half-shaft 


a 


Plato  10-20.  Turning  spindle  in  assembly: 
1)  spindlo  2)  bushing  3)  air  supply  bead 
assonbly  4)  fitting  5)  support  ring 
6)  support  washor 


Disassembly  and  assombly 
The  Z1L-130  motor  vehicle 

Removing  tho  reav  axle  from  the  motor  vehicle.  In  order  to  roll  out  the 
roar  axle  of  the  Z1L  130  motor  vehicle,  it  is  necessary  to  stand  tho  motor 
vehicle  on  a  level  surface  or  on  an  inspection  pit  which  is  equipped  with  a 
hoisting  device.  With  tho  hoisting  mechanism,  raise  tho  rear  part  of  the  frnmo 
so  that  tho  rear  springs  are  unloaded. 
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Disconnect  the  ends  of  the  rear  suspension  springs  from  the  frame  brackets 
and  raise  the  frame  (?late  10-24).  Disconnect  the  propoll or  shaft  from  the 
rear  axle  input  shaft  flange,  having  previously  set  blocks  or  a  jack  benoath 
the  reduction  gear. 

Roll  the  rear  axle  out  from  beneath  the  frame,  holding  on  to  tho  reduction 
gear,  lower  the  frame  onto  supports. 

Disassembly  of  tho  rear'  axlo.  Remove  the  wheels,  springs,  and  brake  chambers. 
Drain  the  oil,  knock  off  the  dirt,  wash  tho  axle  off  in  dogroasing  solution,  and 
blow  it  off  with  compressed  air. 

for  disassembly  of  the  roar  axle,  the  CsARO  trust  puts  out  a  special  stand, 
model  689-00-00  (Plate  10-25).  If  this  stand  is  not  available,  it' is  possiblo 
to  disassemble  tho  axle  by  installing  i  *.  on  supports. 

Removal  of  the  half-shafts  and  hubs.  Unscrew  tho  nuts  fastening  tho  half- 
shaft  to  tho  hub,  remove  the  spring  washers  and  withdraw  tho  conic  split  bushi  s, 
Screw  two  Ml 2  X  1.75  bolts  into  tho  hclos  in  the  half-shaft  flange  intended  for 
removing  the  half-shaft, .move  it  from  its  place,  and  then  withdraw  tho  half¬ 
shaft  from  the  axle  housing  space  and  romovo  the  half-shaft,  flange  gaskets. 

Withdraw  tho  othor  half-shaft  from  the  roar  axle  housing  in  the  sarao  manner. 


Plate  10-21.  Method  of  chocking  axial  clearance  \n  the  hearings 
of  the  final  drive  bevel  pinion  shaft: 
a)  Zll-130  motor  vehicle  b)  7.11-131  motor  ''chicle 
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Plato  10-22,  Checking  tighten 9  of  tho  boarings  on  the  bevel 
pinion  gotr  shaft: 

n)  ZIl-130  b)  ZIL-157K  c)  ZU,-13l  l)  dynamometer  2)  flange 
31  nut  4)  covor  S)  bearing  rocoss  6)  bevol  pinion  goer 

7)  vi so 


Unscrow  tho  hub  bearing  outer  fastening  nut  with  n  special  wronch.  and 
remove  tho  lock  washer  and  seal.  Unscrew  the  inner  nut  fastening  tho  bearings 
and  romove  tho  wheel  hub  in  assembly  with  tho  brake  drum.  Remove  tho  wheel  hub 
bearing  and  rir»<;  with  its  seal. 

Removal  and  disassembly  of  the  roar  -1  x  1  e  reduction  gear.  Turn  the  ro&r 
axle  so  that  tho  roduction  gear  is  positioned  vertically,  pointing  upward-  Un¬ 
screw  tho  holts  fastening  the  reduction  gear  housing  to  the  rear  axle  frame 
rail,  Install  the  bracket  (Plato  10-26)  on  tho  flange  of  the  final  drive 
reduction  gear  and  withdraw  it  with  a  hoist.  The  reduction  gear  may  be  dis¬ 
assembled  on  a  stand  or  on  a  level  working  bench  in  tho  following  order. 

Removal  und  disasammbly  of  the  bevel  pinion  gear  shaft  unit  of  the  reduction 
gear.  Unscrew  the  bolts  fastening  bearing  carrier  8  (see  Plate  10-1)  and, 


-467- 


lightly  tapping  on  the  hearing  carrier  with  a  hammer,  remove  the  pinion  gear 
shaft  33  in  assembly  with  the  carrier.  Remove  the  adjusting  gaskets. 

For  disassembly,  sot  carrier  4  (Plato  10-27)  with  the  hovel  pinion  gear 
shaft  in  device  2  and  fasten  it  with  presses  3  and  catch  lock  1.  which  will 
keep  the  gear  from  turning.  Unpin  and  unscrew  the  nut  fastening  the  flange, 
remove  the  nut  support  washer  and  flange,  tapping  on  them  with  a  hammer.  Un¬ 
screw  the  bolts  fastening  cover  4  (see  Plate  10-1) ,  and  remove  the  cover  with 
its  gaskot  and  support  washer.  If  the  seal  is  not  in  good  condition,  pross  it 
out  of  the  cover  and  replace  it  with  a  new  one. 

For  pressing  the  bevel  pinion  gear  shaft  out  of  the  carrier,  the  unit  in 
assembly  should  be  set  on  supports  of  a  press,  and  the  shaft  pressed  out.  If 
a  press  is  not  available,  this  same  operation  may  be  performed  by  striking  the 
end  of  the  pinion  gear  shaft  on  a  wooden  supporr  and  withdrawing  the  bevel 
pinion  gear  shaft  together  with  the  inner  race  of  roar  bearing  10,  adjusting 
washers  9  and  spacing  bushing  34,  from  tho  carrier.  Remove  the  front  boaring 
fror  the  carrior.  Press  the  front  bearing  outer  i*uce  from  the  carrier  with  a 
mandisl  (Plato  10-28),  Press  the  roar  bearing  outer  race  out  of  the  housing 
by  the  sajwi  method,  but  using  a  different  mandrel. 

It  is  recommended  that  the  roar  bearing  be  romoved  from  the  pinion  goar 
sh*ft  with  a  20P-7984  GARO  puller  (Plato  iO-29). 

Removal  and  disassembly  of  the  differential.  Bend  tho  blocking  plates 
away  from  the  bolt  heads  26  (soo  Plato  10-1),  unscrow  the  bolts  fastening  the 
step  from  both  sides,  and  retnovo  tho  locking  platos  and  adjusting  nut  stops. 

Unpin  the  nuts  fastening  the  bearing  covers  18  of  the  differential  box  cups, 
unscrew  these  nuts  with  an  angular  socket  w.ench,  mark  the  housing  supports 
and  cavers  with  a  punch  or  paint,  x^omove  them.  Also  mark  and  romovo  adjusting 
ftuts  25  and  remove  the  differential  together  with  Its  bearings.  If  nocossary, 
unscrew  the  siuds  with  a  stud  tumor,  having  ulraady  vomovod  tho  pin.  If  tho 
studs  are  not  unscrewed,  it  is  recommended  thae  the  bearing  cover  bo  sot  in 
place  and  the  nuts  sc  rowed  on. 

For  disassembly,  sec  the  differential  In  a  vise,  grasping  the  ring  gear 
by  its  rim.  Unpin  and  unscrow  the  nuts  of  the  bolts  fastening  the  differential 
bos  cups  and  the  ring  gear.  Mark  tho  relative  position  of  the  differential 
box  cups  with  a  punch  (machining  of  the  recesses  for  the  differential  cross 
takes  f lace  with  the  differential  in  assembly,  and  during  disassembly  tho 
re’attve  positions  of  tho  cups  must  bo  maintained,  not  mixing  them). 

Remove  tho  right  cup  and  right  half-shaft  gear  17  with  its  support  washer  19, 
remove  the  cross  with  the  differential  pinions  and  ui fferential  pinion  support 
washers,  and  after  this  remove  the  left  half-shaft  gear  with  its  support  washer. 

Remove  ring  goar  21  from  the  left  differential  box  cup  23  with  a  copper 
mandrel  and  hammer. 
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Piute  10-23.  Checking  the  oil  levol  in  the  middle  and  roar 
drive  axlofl  of  a  ZIL-131  motor  vehiclo: 

1)  oil  level  indicator  2)  drain  hole  plug  3'  filler  hole 

plug 


Plate  10-2$.  CARO  model  689-00-00 
srand  for  di  sassombling  and  assembling 
motor  vehicle  axles 


PltTe  10-24,  Separating  the  roar  axle 
and  frame  -  t'  Zll-130  motor  vehicle 


Pluto  10-28.  Pressing  the  outer  bearing 
race  from  tho  bevel  pinion  goar  carrier 
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Plato  10-29.  Removal  of  the  rear 
bearing  from  the  bevel  pinion  gear 
shaft : 

1)  crosspiece  2)  clamp  3)  catch 
4)  tip  5)  screw 


Plate  10-30.  Removal  of  differential 
box  hearings: 

1  and  3)  screws  2)  crosspiece 
41  clamp  51  catch  6)  tip 


Rate  10-31.  Pressing  the  bearing  Plate  10-34.  Pressing  the  cylindrical 

off  the  driving  cylindrical  gear  driving  gear  shaft  bearing  outer  race 

shaft  journal  from  its  covert 

1)  support  2)  pin  3)  puller  ring 
4)  bar  S)  screw  (*)  cro*9piece 
7)  pin  8)  catch  9)  bearing  race 


Plate  10-30  shows  the  bearing  being  pressed  off  the  differential  box  cup 
journal  with  a  model  2482  pullet.  In  this  operation  the  nuller  is  i^st^lled 
s.  that  the  puller  catches  3  mo  e  under  the  face  of  inner  r«  **  of  the 
bearing. 

Removal  and  disassembly  of  the  cylindrical  driving  par.  Unscrew  the 
bolts  fastening  bearing  cover  15  (see  Plato  10-1)  with  a  box  and  wrench, 'and 
remove  them  in  assembly  with  the  adjusting  gaskets  13  and  with  the  bearing 
outer  races.  Before  removal,  it  is  recommended  that  the  covers  be  marked,  and 
during  removal,  lightly  tup  oi  them  with  a  hawser.  The  racket  of  adjusting 
gaskets  for  one  side  should  net  be  confused  with  the  pecket  of  gaskets  for  the 
other  side,  and  it  is  recommended  that  they  bo  fastened  onto  their  covers!  by 
tying  them  with  thin  wire..  Pull  the  shaft  of  the  driving  cylindrical  gear  16 
in  assembly  with  the  driven  bevel  gear  12  of  the  reduction  gear  housing,  A 
mode!  2502  puller  (Plate  10-31)  1*  used  for  removal  of  the  bearings  with  half 
circle*  which  are  installed  on  the  rollers  with  supports  on  their  face*. 

The  method  of  pressing  the  bearing  outer  race  out  of  the  cover  with  the 
Riedel  2480  puller  is  shown  in  Plate  10*32. 

If  there  are  cracks  or  chips  in  the  reduction  gear  housing  or  bearing 
covers,  the  housing  and  covers  should  be  replaced.  Crscks  which  do  not 
penetrate  through  the  housing*  can  be  welded  up.  Damage  to  threads  is  not 
allowed  to  cover  sore  than  two  turn*. 
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Oscillation  of  the  half-shaft,  measured  at  a  distance  of  80  nun  from  the 
flange,  is  not  allowed  to  be  greater  than  1.0  m. 

The  allowable  oscillavion  of  the  half-shaft  flange  face  wist  not  oxceed 
0.2  m.  The  allowable  amount  of  half-shaft  tube  bend  is  0.2  m. 

If  there  are  chips,  traces  of  twisting,  bending,  or  cracks  on  the  half¬ 
shafts,  the  shafts  should  be  replaced. 

Ttie  requirements  for  rear  axle  gears  are  similar  to  the  requirements  for 
gears  in  transfer  cases  (see  Chapter  8) . 

It  there  is  loosening  in  the  rivets  fastening  the  ring  gear  to  the  flange 
of  the  cylindrical  driving  gear  shaft,  the  rivets  should  be  replaced. 

If  either  the  driven  or  driving  beveled  gears  are  replaced,  it  is  necessary 
to  also  replace  the  gear  pair&d  with  it. 

Assembly  of  the  rear  axle.  Before  assembling  the  parts  of  the  reduction 
g  vr,  wash  them  in  the  degreasing  solution,  blow  the*  off  with  caressed  air, 
and  check  their  usability.  It  is  recommended  that  the  assess}!?  Surf see  and 
sealing  gaskets  be  coatod  with  AK-20  or  LB- 11  lacquer.  The  bearings  are 
lubricated  with  solid  type  grease. 

Assembly  of  the  bevel  pinion  gear  shaft  unit  ami  adjustment  of  it*  bearings, 
Press  the  outer  ring  of  front  bearing  7  info  the  bevel  pinion  gear  shaft 
bearing  housing  8  (see  Plate  10-1)  with  a  mandrel  until  it  rests  against  the 
fillet  in  the  housing  (interference  is  0.010-0.068  mm) .  TXaro  the  housing  and 
pres*  in  the  outer  race  of  the  rear  shaft  bearing  10  (Interference  is  0,009- 

0 .059  ma) .  Mount  the  inner  race  rear  hearing  10,  spacing  hushing  54, 

adjusting  washers  9,  front  bearing  7,  and  housing  8  on  the  shaft  of  bevel  pinion 
gear  55.  Set  the  sM&abled  bevel  pinion  gear  shaft  *ith  a  support  under  a  press, 
and  press  on  both  tearing*  until  they  stop.  The  fit  of  the  bearings  must  be: 
for  the  rear  bearing,  an  interference  of  0,05-0.058  m,  and  fur  the  front  bearing, 
a  fit  fro*  clearance  of  0,015  w*  to  Interference  of  0.16  «*». 

Install  support  washer  5.  Close  the  bevel  pinion  gear  shaft  housing  with 

cover  4  and  ts  gasket,  having  previously  pressed  seal  5  Into  the  cover. 

Install  flange  2  with  itv  deflector  on  the  shaft  splines  and  press  it  on. 

The  flange  fit  on  tho  splines  take*  place  with  *  clearance  of  fro*  0.067  m  to 
iero.  Mount  the  washer  for  nut  l  and  tighten  flange  2  with  the  nut  (the  cover 
is  fastened  with  bolts,  and  the  nut  is  pinned  oolv  after  aa  lusting  bearinfi 
tightness) . 

The  necessity  for  adjustment  may  also  be  determined  by  aeasuring  the  a*s#l 
clearance  with  an  Indicator,  which  is  Installed  at  the  pinion  gear  shaft  face 
If  the  axial  clearance  in  the  bearings  exceed  0.05  *e»,  It  is  rm-»*sary  to 
adjust  the  bearing*.  Adjustoent  of  the  hearings  takes  place  by  weans  of  select 


-473* 


l.ng  the  thickness  of  the  two  adjusting  washers  9  fro*  those  washers  gut  out  by 
tiie  factory  in  the  following  dissensions:  2,00-2.02}  2. OS-2, 07}  2,15*2.12; 
2,25-2.27;  2.35-2.37;  2.45-2.47;  2.55-2,57;  and  2.60-2.62  m.  the  tsmpe 
Boaent  on  the  nut  fastening  the  flange  is  20-25  kg  aeters. 

Checking  the  tightness  of  bearings  on  the  bevel  gear  assembly  is  shown  in 
Plate  10-22,  a,  The  wjisent  necessary  for  rotation  of  the  pinion  gear  shaft  in 
bearings  lubricated  with  oil  aust  be  0.1-0.35  kg  wetera,  which  corresponds  to 
a  force  of  2.7-9.?  kg,  If  a  smaller  or  larger  it  required  to  turn  the 

pinion  gear  shaft,  it  is  necessary  to  once  again  disasseabl#  the  unit  and 
change  the  adjusting  'ashers  9  (see  Plate  10-1),  asseeble  the  unit,  and  again 
check  the  shaft  rotation  moment, 

While  checking  the  sosent  of  rotation  of  the  pinion  gear  shaft,  hearing 
eovev  4  must  be  moved  to  the  side  of  the  flange  so  that  the  centering 
on  the  cover  goes  into  the  vocals  in  bearing  housing  s,  and  so  that  stsi  I  doe* 
not  cause  resistance  to  shaft  rotation. 

After  finally  adjusting  the  bearings,  fasten  cover  4  wtth  bom  and  spring 
washers  and  flange  nut  ! .  The  flange  fastening  nut  on  the  pinion  gear  shaft 
aust  be  tightened  until  it  Is  seated  (torque  aornant  is  20-25  kg  seters)  and 
pinned,  while  tightening  the  nut ,  turn  the  pinion  gear  shaft  so  that  tho 
hearing  rotier#  are  in  the  proper  position  between  the  conic  surfaces  of  the 
bearing  races. 

As*e^*l?  nf  h,®  driving  cylindrical  gear  shaft.  In  •  ease  where  the 
driven  bwvei  gg*r  il  i»  rerauvad  fro*  the  driving  cylindrical  gear  shaft  for 
r«pUve»*Ht  of  tbs  rivets,  l'  H  neesssary  to  Install  the  driven  bevel  on  the 
shift  sad  rivet  H  to  the  *Ku.ft  flings,  It  la  recommended  that  before  the 
driven  havei  gue?  U  installed  on  the  thaft  it  be  heated  to  a  tespvratur e  of 
l2ft'i(M)*t,  after  which  H  Is  installs*!  m  the  shaft  flange,  with  the  holes  In 
the  g*«r  end  ftang#  aligned 

After  tha  driven  fetrel  gear  cauls,  its  fit  on  tfc*  thaft  *o*t  have  an 
iHtagfifaht*  nf  u  |h  n.imi  m-  *hw  the  driven  bevel  gear  1*  replaced  It  I* 
*j«a  ftivassaft  *:>  raplaw#  the  bevel  pislnn  **ar  patted  aith  it, 

"*s4  the  shaft  f  the  ay  I lh4rl®il  4t*¥int  gear  S  f.P»*te  it? -351  vertical ,y 
op  thb  ifppf'il  af  if*si-  #  *  pm**  on  she  race  of  beariKg  2  with  *  press,  install 
in*  f*,ya  «t‘  fcgeM# §  $  m  tha  shaft  inut**l,  and  prea*  >-n  both  bearing  with 
v  ip*! 1 1  ib*y  fast  *f*ih*t  the  shaft  fillet  •  Searing  fit  on  the  shaft 
gust  leg  i  imi  1 1  sad  sfife  a  tUirsats  »f  8  OH  m  or  an  interference  of 
an 

f*i»  j  | fc*  -«**$*  «f  the  vyhndrlr*'  driving  gear  shaft  bearings, 

1  u  ■  .  .;,«(¥  i.u  «ef  | be  ((,«  eupyum  *  {flat#  111-341.  and  press 

t-  ;■  i  %f  hamtiHf  I  itf«  «fc»  r««*s?  {h  enver  2,  tfcia  same  operation 
ptfvt $*■£  i--i  »N  lafi  cm** ,  «*ie{i  s»*4f*j  *  of  a  snnllar  diameter.  The 

Mf?|  Mis  hith  *o  a#  H  SMiS  P.IS  *** 


Pi  as *  Pressing  the  bearing  Plate  10-34.  Pressing  the  outer  race 

onto  the  cylindrical  driving  gear  into  the  recess  in  the  cylindrical 

4}»  a  ft  t  driving  gear  shaft  houring  cover 

1)  device  and  5)  bearings 
3)  cylindrical  driving  gear 
4}  bevel  pinion  gear  6)  mandrel 


Assembly  of  the  differential.  During  assembly,  the  differential  gears 
should  bt  lubricated  with  TAp-JU>  oil  (GOSTT  8412-57).  Set,  the  right  cup  1 
(Plate  10-35)  of  the  differential  box  on  the  plate,  install  bearing  Ton  the 
aace  of  the  cup  journal,  and  press  it  on  with  mandrel  3,  Interference  between 
the  bearing  and  the  shaft  journal  must  be  within  ine  limits  of  0.010-0.048  mm. 
The  sequence  of  assembly  operations  for  the  left  differential  cup  is  the  same 
ps  the  sequence  for  the  right  one. 

Assemble  the  cross  and  differential  pinions.  The  differential  pinions  must 
ba  installed  m  the  cross  journals  with  a  clearance  of  0.03-0.10  mm.  The  fit 
of  the  cross  journals  in  the  cups  Is  accomplished  with  a  clearance  of  O.Cs  mm  or 
an  Interference  of  0.01  mm. 

Install  the  left  differential  box  cup  on  support  12  (Plate  10-36)  which  has 

a  hole  into  which  the  journal  with  bearing  IS  must  fit  freely.  Install  the 

ring  gear  on  the  cup,  lightly  tapping  on  it  with  a  copper  hawser,  and  set  the 
support  washer  end  left  half-shaft  gear  in  the  cup.  Mount  the  four  pinion 
gears  on  the  journal*  of  the  cross  with  their  supporting  spherical  washers. 

Uy  the  cross  in  assembly  with  the  pinions  on  the  differential  box  cup.  lay  the 

right  half-shaft  gear  with  its  support  washer  on  the  differentia',  pinions, 


:cst  Available46“oP 


it  -  10  55.  Pressing  'ho  bearing 
»n?,>  the  differential  box  cep  journal 
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Platt?  10-56.  Assembly  of  f  he  differ¬ 
ential  ; 

l)  ring  gear  2)  differential  box  cup 
3)  cross  4,  8,  and  14)  support 
washers  S)  differential  pinion 
6)  differential  pinion  bushing  ?  and 
15)  bearings  9  and  13)  half-shaft 
gears  10)  bolt  11)  nut  12)  support 


install  the  right  differential  cup,  aligning  the  cups  in  accordance  with  the 
marks  placed  on  them  with  a  punch  during  disassembly ,  Insert  the  bolts  into 
the  holes  In  the  ring  gear  cups,  and  screw  the  nuts  onto  the  bolts  by  hand. 
Remove  the  differential  from  the  support  and  install  it  in  a  vise.  The  nuts 
are  tightened  with  an  ongular  socket  wrench,  grasping  the  ring  gear  in  a  vise 
(nut  tightening  moment  is  12-15  kg  meters).  Turning  the  nuts,  align  their 
grooves  with  the  holes  in  the  bolts  and  tie  them  off  with  safety  wire. 

Before  tying  off  the  nuts,  rotation  of  the  differential  gears  should  be 
checked.  Engagement  of  the  differential  gears  and  their  rotation  in  the 
assembled  differentia]  must  be  free  with  rotation  of  the  half-shaft  gear  by  a 
mandrel  installed  in  its  splinod  hole. 

Clearance  between  the  half-shaft  gear  fact  and  the  support  washer  must  be 
0.50-1.20  mm  on  each  side.  T*e  clesrance  is  checked  through  the  control  holes 
formes!  in  the  differential  cupa . 


Assembly  of  the  reduction  gear.  During  assembly  cf  the  reduction  gear, 
the  cylindrical  gear  shaft  hearing  tightness,  engagement  between  the  bevel  gear 


teeth,  and  differential  bearing  tightness  are  all  adjusted  simultaneously. 

Installation  of  the  cylindrical  driving  gear  shai't  assembly  and  adjustment 
of  the  tightness  of  its  boaring.  Install  the  shaft  of  the  cylindrical  driving 
gear  16  in  assembly  with  the  driven  bevel  gear  12  and  inner  bearing  races  into 
reduction  gsar  housing  29  (sso  Hate  10*1).  Lay  the  set  of  adjusting  gaskets  13 
on  the  flange  of  cevsrs  15,  install  the  covers  in  place  in  assembly  with  tho 
tearing  outer  races  pressed  into  them,  and  fasten  the  cover  with  bolts.  Check 
the  preliminary  interference  of  the  bearings.  The  set  of  adjusting  gaskets  put 
out  by  the  factory  consists  of  five  p*-ces  of  dimensions:  1.0;  0.5;  0.2;  0.1; 
and  0.05  mm, 

It  i >  iaardarory  that  gasket3  0.05  and  0.1  mm  thick  be  placed  beneath  each 
cove;  in  the  reduction  gear  housing,  with  the  remaining  gaskots  being  placed 
according  ,q  necessity.  During  adjustment,  the  gaskets  are  removed  'rom  both 
sidps  i n  Ment.ical  thickness  and  in  equal  number.  After'  adjusting  the  bearing 
' ‘.ghtcfjss,  thfr  twisting  moment  nocessary  to  rotato  tho  shaft  in  the  bearings 
uivst  be  0.1-'  ,35  kg  meters,  which  is  chocked  on  e.  dynamometer  by  fastening  it 
to  the  driven  gear  (Plate  10-3?) . 

ins  lallat-icm  of  tho  driver,  bevel  gsar  s.-.aft  and  adjustment  of  tho  bevel 
£tar  tooth  .  Muving  finished  adjustment  of  the  cylindrical  driving 

gear  shf'ft  bearing  tightness,  install  the  bevel  pinion  gear  shaft  in  assombly 
in  toe  reduction  gear  housing  and  fasten  it  with  K"1 1 .5  and  spring  washers. 

During  installation  of  the  hovel  pinion  gear  shaft  assembly,  it  is  necessary 
Co  check  the  cooth  engagement  between  tho  driving  and  driven  bevel  gears  (on 
paint  along  the  contact  spot)  and,  if  required,  adjust  the  engagorrent  and  sot 
the  required  cloar&nco  between  the  tooth.  The  position  of  tho  contact  spot  on 
the  working  side  of  the  tooth  of  a  new  driven  gear  with  an  adjusted  gear 
engagement,  must  correspond  to  tho  spot  of  contact  shown  in  Plate  i0-38.  A 
clearance  botwoon  the  tooth  must  bo  maintained  within  tho  limits  of  0.15-0.40  mm 
fosr  new  gears  and  no  groatot  than  0,5  mm  for  gears  having  alroudy  been  in 
operation. 

Tho  cloarance  between  the  tooth  is  measured  with  a  leaf  gauge  at  tho  wide 
part  of  tho  tooth  on  no  loss  than  throe  or  four  driven  gear  teeth,  located  at 
approximately  equal  angles  around  tho  circumference.  The  clenranco  may  also  be 
checkod  wltn  sn  indicator,  whoso  knife  rests  against  tho  gear  tooth  (Plato  10-  !))  . 
For  normal  sotting  of  gear  tooth  engagement  according  to  a  point  of  contact, 
it  is  nocossary  to  fasten  the  housing  in  assembly  with  the  driven  bevel  gear 
shaft  on  the  reduction  Roar  housing,  and  placo  a  thin  layer  of  oil  base  paint 
on  tho  working  surfacos  of  sevorat  of  the  driven  bevel  gear  tooth.  After  this, 
rotate  tho  bevel  pinion  gear  shaft  in  one  direction  and  tho  other,  braking 
the  drivon  gear  by  hand.  The  character  of  gear  engagement  is  determined 
according  to  the  spots  formed.  Tho  method  of  correcting  tho  contact  spot  and 
the  proper  sotting  of  gear  sngagomonv  is  shown  in  Table  10-2. 
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Plata  10-37.  Checking  tightnoss  of 
bearings  on  driving  cylindrical  gear 
shaft 
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Plate  10-39.  Checking  axial  clear¬ 
ance  in  bevel  gear  teeth  engagement 
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Plate  10-30.  Proper  position  cf 
contact  spot  during  assembly  of 
final  drtvo  gears: 
a)  without  load  b)  under  load 


If  the  position  of  the  slots  in  not  correct,  the  normal  engagement  should 
be  attained  by  moving  the  driving  and  driven  gears  in  an  axial  direction. 

Movement  of  the  bevel  pinion  gear  shaft  is  accomplished  by  changing  the  thickness 
of  the  sot  of  adjusting  gaskets  installed  between  the  flanga  of  tbo  pinion 
shaft  carrier  and  the  reduction  gear  housing,  Hie  s«t  cf  adjusting  gasksts 
put  out  by  the  factory  consists  of  five  pieces  of  dimensions:  1.0*  3;  3-2; 

Q.i;  and  0.')S  mm.  Movement  of  the  driven  bevel  gear  is  accomplished  hv  (serving 
gaskets  from  beneath  the  flanges  of  one  cover  of  the  reduction  gear  housing  to 
beneath  the  flange  of  th»  other  cover,  without  changing  their  total  hickness, 
which  does  not  alter  the  adjustment  of  the  cylindrical  gear  shaft  bearings . 
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Table  10-2.  Methods  of  correcting  points  of  contact  and  propor  adjustment  of 
final  drive  gear  engagement  in  two-axle  motor  vehicles 


Key:  a)  Poslti.cn  of  contact 

spots  on  driven  gear  teeth 

b)  forward 

c)  backward 

d)  method  of  correction 

e)  direction  of  gear  movement; 

mandatory 
if  necessary 

t)  Move  the  driven  gear  to 
the  driving  one.  If  too 
small  a  lateral  clearance 
between  the  teeth  results 
from  this,  move  the  driving 
gear  away, 

g)  Move  the  driven  gear  away 
from  the  driving  one.  If 
too  large  a  lateral  clearance 
between  the  teeth  results 
from  this,  move  the  driving 
gear  closer. 


h)  Move  the  driving  gear  toward  the 
driven  one.  If  the  lateral 
clearance  is  too  small,  move  the 
driven  gear  awny. 

i)  Move  the  driving  gear  away  from 
the  driven  one.  If  the  lateral 
clearance  is  too  large >  move  the 
driven  gear  closer. 
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After  finally  adjusting  the  position  of  the  driving  and  driven  bevel 
gears,  the  torque  moment  necessary  to  rotate  the  cylindrical  driving  gear  shaft 
in  the  bearings  must  remain  unchanged  within  the  limits  of  0.1-0. 33  kg  meters. 

After  finally  adjusting  the  positions  of  tho  driving  and  driven  bevel 
gears,  it  is  necessary  to  final  tighten  the  bolts  fastening  tho  bevel  pinion 
gear  shaft  housing.  Tightening  torque  munt  be  6-A  kg  meters. 

Installation  of  the  differential  j.n  che  reduction  gear  housing  and  adjust¬ 
ment  of  its  boarings.  Install  and  fasten  the  differential  .  n  the  reduction  gear 
housing.  In  a  case  where  the  differential  fastening  studs  have  been  unscrewed, 
it  is  nocsssary  to  screw  them  into  the  threaded  holes  in  tho  reduction  gear 
housing  and  pin  them. 

The  differential  bearings  must  bo  adjusted  with  a  preliminary  interference, 
for  elimination  of  axial  clearance,  the  adjusting  nuts  25  (so»  Plato  10-1)  are 
oqually  tightened  on  both  sides,  so  that  tho  toothod  ring  of  the  ring  gear  21 
is  symmetrically  located  relativ-  to  the  toothod  ring  of  cylindrical  driving 
goar  16.  During  adjustment  of  too  boarings,  the  differential  is  rotated  several 
times  to  attain  a  normal  distribution  of  tha  rollers  in  the  bearing  racos . 

To  attain  tho  proper  preliminary  interference  in  tho  differential  bearings, 
the  adjusting  nuts  are  tightened  on  both  sides  by  one  slot  from  no  position  of 
zero  axial  clearance,  and  tho  groove  in  the  nut  is  simultaneously  plncod  beneath 
its  lock.  Tho  absence  of  axial  clearance  is  checked  with  an  indicator,  whoso 
knife  is  installed  on  tho  rim  of  the  ring  gear  (Plato  10-40).  Recking  tho 
gsar  by  hand  (Plato  10-41),  check  clearance  between  the  to  -th  of  tho  paired 
cylindrical  goavs  with  the  indicator  also,  resting  the  indicator  rod  on  a  tooth 
of  the  ring  goar.  Clearance  most  be  within  the  limits  of  0.1-0. 7  mm  In  new 
gears,  and  0. 1-1,0  mm  for  gears  which  have  been  in  operation. 


Plate  10-40.  Chocking  axial  clearance 
in  differential  bearings 


Pi  ate  10-41 .  Chocking  clearance  be¬ 
tween  the  teeth  of  the  cylindrical 
gear  pair 


-460- 


Having  finished  adjusting  the  differential  bearings,  tighten  covers  18 
(see  Plate  10-1)  with  their  nuts  (torque  moment  is  17-19  kg  n,.  rs)  and  pin 
them.  Install  the  stop  with  the  lock  washer  on  each  adjusting  nut  25,  fasten 
the  stops  with  bolts  26,  and  compress  the  lock  washers. 

Installation  of  the  reduction  gear  in  the  rdar  axle  housing.  Screw  the 
plugs  into  the  filler  and  drain  holes,  and  scrow  in  the  rear  axle  housing  vent. 
Set  the  rear  axle  housing  on  a  stand  (soo  Plate  10-25)  or  on  a  special  support. 

Install  the  reduction  gear  assembly  in  the  roceptaclo  in  the  housing,  having 
previously  laid  its  gasket,  coated  with  AK-20  lacquer,  on  the  housing  flengo. 
Mount  spring  washers  on  the  bolts,  and  fasten  the  reduction  gear  assembly  with 
the  bolts . 

Installation  of  the  brakes  and  wheel  hubs  on  the  rear  axle.  Install  the 
brake  backing  plate,  spreader  cams,  adjusting  lovors,  brake  shoes,  and  chanters. 
Install  the  hubs  and  adjust  the  wheel  bearings.  For  assembly  and  adjustment 
of  the  brakes,  see  Chapter  16.  For  assembly  and  installation  of  the  hubs  and 
adjustment  of  the  wheel  bearings,  seo  Chapter  15, 

Insta1 1 ation  of  the  half-shafts.  Insert  the  splined  end  of  tho  half-shaft 
in  tho  half-shaft  tube.  Align  the  splined  nnds  of  the  half-shaft  with  the 
spline  holes  in  the  half-shaft  gears  in  the  differential,  and  insert  them  into 
the  gears.  Mount  the  half-shaft  flanges  on  tho  wheel  hub  studs.  Place  conic 
spreader  bushings  and  spring  washers  on  the  studs  and,  having  screwed  on  the 
stud  nuts  by  hand,  tighten  them  witn  a  wrench  until  they  are  firm. 

Installation  of  the  rear  axle  on  the  motor  vehicle.  Before  installing 
tho  rear  axle  on  the  moto~  vehicle,  It  is  necessary  to  install  tho  springs 
on  the  axle  housing  and  fasten  their  U-bolts,  install  tho  whools  and  fasten 
them  on  the  lug  studs. 

Raise  the  roar  part  of  the  frame  with  tho  hoist  mechanism,  and  roll  the 
rear  axle,  In  assembly  with  springs,  beneath  the  frame  (see  Plate  10-24),  in¬ 
stall  the  front  ends  of  the  spring  in  their  brackets  and  fasten  them. 

Install  the  rear  ends  of  the  springs  in  the  brackets  and  fasten  them.  Re¬ 
lease  tho  frame  onto  tho  motor  vehicle  suspension,  and  remove  tho  hoisting 
apparatus . 

Connect  tho  propel  lor  shaft  flange  yoke  to  the  flange  of  the  rear  axle 
reduction  gear,  and  fasten  it  with  bolts.  Put  lubrication  In  tho  rear  axle. 


The  7II.-157K  motor  vehicle. 

Removal  of  the  front  drive  axle  from  the  motor  vehicle.  Park  tho  motor 
vehicle  on  a  level  spaco,  disconnect  tho  front  and  rear  ends  of  tho  front 
suspension  springs  from  their  brackets  on  the  frame,  disconnect  and  remove  the 
shock  absorbers,  and  disconnect  the  flexible  hoses  for  the  brake  chamber  and 
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centralized  system  of  Ait  pressure  regulation  in  tho  tiros.  Disconnect  the 
propeller  shaft  from  the  flange  of  the  front  axle  pinion  gear,  having  previous¬ 
ly  placed  a  stand  or  jack  beneath  the  axle  reduction  gear. 

Raise  the  frame  with  a  hoist  and  i'oll  tho  front  axlo  fros  beneath  the 
frame.  Lower  thn  frame,  placing  stands  beneath  it.  Remove  the  wheel?  and 
springs . 

Removal  of  the  rear  and  middlo  drive  axles  from  the  motor  vohisie.  Dis¬ 
connect  the  top  torque  rods  from  tho  brackets  fastened  onto  the  frame,  the 
flexible  lines  for  the  brake  chamber  and  centralized  system  for  air  pressure 
regulation  in  the  tires,  and  the  propeller  shafts.  Unscrew  the  nuts  fastening 
the  suspension  brackets  to  the  frame  brackets. 

Raise  the  roar  part  of  the  frame  and  roll  the  rear  axle  carriage  in 
assembly  with  its  suspension  and  wheels  from  beneath  it.  Setting  a  stand  benaath 
it,  lower  the  frame. 

Remove  the  wheels.  Disconnect  the  balancing  suspension  from  the  ^rive 
axle  rail  brackets.  Before  disassembling  the  drive  axles,  it  is  necessary  to 
drain  tho  oil  from  them.  Knock  tho  dirt  off  the  axles,  wash  them  off  with 
dogreasing  solution,  and  blow  them  off  with  compressed  air. 

It  is  possiblo  to  reuovo  the  middle  and  rear  drive  axles  or  one  of  thorn 
without  removing  the  balancing  suspension  from  the  frame,  for  this,  tho  rear 
part  of  tho  framo  should  be  rjiiaod,  tho  heads  of  the  torque  rods  disconnected 
from  the  levers,  and  one  or  both  axles  rollod  from  benoath  the  frame.  Having 
piacod  a  stand  beneath  it,  lower  tho  framo. 

Disassembly  of  tho  front  axle.  The  front  axle  should  be  disassembled  on 
a  GARO  modol  689-00-00  stand  (seo  Plate  10-25).  If  no  such  stand  is  available, 
disassembly  may  be  conducted  on  a  bench. 

It  Is  recommended  that,  tho  front  axle  be  disassembled  in  the  following 
sequsneo . 

Romoval  of  the  half-shafts.  Unscrew  m.ts  47  (5C-c  Piet*  16  3)  fastening 
the  spllned  half-shaft  flango,  and  screw  In  the  two  puller  bolts  in  the 
threaded  hole  In  '"lined  flango  48.  Having  previously  loosoned  the  stop  nuts  75, 
'•©mo',«  the  flango.  Remove  the  flange  gasket  and  pull  tho  deflector  ring  out 
of  tlu  groove  In  spindle  46.  Unscrew  the  fitting  from  tho  air  supply  head. 
Unscrew  the  screws  fastening  hubcap  49  and  remove  it  from  the  hub,  lightly 
tapping  on  it  with  a  hammer.  Remove  air  supply  head  44  from  the  spindle. 

Unscrew  stop  n  't.  5f>  with  a  special  wrench  and  remove  the  lock  washer. 

Unscrew  nut  52  fastening  the  bearing  and,  lightly  tapping  with  a  hammer,  remove 
the  hub  with  the  bailee  drum  and  outside  bearing.  Press  the  Inside  wheel  hub 
bearinp  off  the  spindle  ("see  Chapter  15  for  disassembly  of  the  wheel  hub). 
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Remove  the  brake  shoes,  brake  chambers,  adjusting  leyer  33,  bracket  56  and 
spreader  coin  37,  backing  plate  58,  and,  unscrewing  nut  89,  remove  spindle  4$ 

(sea  Chapter  16  for  brake  disassembly) . 

Pull  the  inner  half-shaft  68  in  assembly  with  the  ball  joint  and  stub 
axle  61  from  its  jacket.  For  removal  of  the  second  Inner  half-shaft,  the  same 
operation  should  be  conducted, 

Disassembly  of  the  ball  support,  For  disconnecting  the  ball  upport  70 
from  half-shaft  jacket  71  of  the  housing  and  cover,  it  is  necessary  to  unscrew 
nuts  69,  remove  the  washers,  and  press  the  ball  support  journals  out  of  the 
half-shtft  jackets  with  the  puller  bolts*  screwing  the  bolts  into  the  two 
threaded  holes  m*  the  flange  of  the  ball  support  body  with  a  wrench. 

Remove  the  consistent  grease  from  the  body  and  wash  it  out  with  regreasing 
solution,  Unscrew  nuts  S  and  13  (see  Plate  10-7) ,  fastening  the  lowe:"  and 
upper  body  covers.  Remove  the  washers  and,  lightly  tapping  with  a  hammer, 
remove  conic  bushings  12  and  covers  7  and  14  from  the  studs.  Remove  the 
adjusting  gaskets  9  and  16  and  the  support  ring  6,  Unscrew  bolts  3  fastening 
seal  2,  and  remove  it  in  assembly.  Remove  the  rubber  seal  4  from  its  slot 
in  the  body.  Unscrew  the  s *uds  from  the  body  flanges, 

Set  the  body  with  the  ball  support  on  a  stand,  and  press  the  outer  race  of 
lower  bearing  8  out  with  a  mandrel.  Press  the  Inner  race  of  bearing  8  from  the 
bottom  king  pin  of  the  ball  support. 

Turn  the  ball  support  5  (Plate  10-42),  directing  the  lower  king  pin  4  into 
slot  3,  and  remove  the  support  from  body  2  in  assembly  with  the  upper  king  pin 
bearing.  Press  the  upper  bearing  off  the  king  pin  journal  with  a  3QP-7968 
puller,  and  a  20K-103-2  ring  or  other  similar  puller. 

Removal  and  disassembly  of  the  differential.  Disconnect  and  reroovo  the 
steering  tie  rod.  Unscrew  nuts  20  (soa  Plato  10-3),  remove  the  washers  and 
bolts  fastening  the  housing  and  cover,  at.d  then,  lightly  tapping  with  a  hammer, 
separate  cover  21  from  housing  18,  remove  gasket  19,  and  remove  the  differential 
in  assembly  with  the  ring  gear.  Press  the  outer  races  5  (Plato  10-43)  of  the 
bearings  from  thoir  recesses  in  the  cover  and  l  using,  and  press  out  tho  seals 
(Plate  10-44).  Press  the  bearings  off  the  differential  box  cup  journals  with 
a  20P-7968  puiltr  (Plate  10-48). 

Fasten  the  differential  in  a  viso  and  unpin  and  unscrew  the  bolts  2  (see 
Plate  10-4)  fastening  tho  differential  box  cups.  Remove  cup  4  together  with 
the  bolts,  and  : amove  the  bolts.  During  restoval  of  the  cup,  it  is  necessary 
to  remove  half-shaft  gear  6  with  support  washer  3,  remove  cross  8  with  the 
differential  spindles  7  and  support  washers  11,  and  ’•"move  half-shaft  gear  13 
with  support  washer  12, 
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Plate  10-42,  Method  of  separating 
the  ball  joint  and  body: 

1)  stand  2)  body  3}  auxiliary 
slot  4)  king  pin  5)  ball  support 


Plato  10-43.  Pressing  the  difforontial 
bearing  outer  race  from  tho  cover 
recess : 

1)  handle  2)  screw  3)  grip  4)  sup 
port  biackot  5)  bearing  raco 


n  1  i  • 


Plate  10  44.  Pressing  the  seal  out  of  the  housing  recess: 
1)  nandle  2)  movable  weight  3}  weight  guide  4)  seal 
S)  support  plate  6}  stop 


Plate  10-45.  Pressing  the  bearing  Plate  10-46.  Installing  the  bearing 

off  the  differential  box  cup  carrier  in  assombly  with  the  pinion 

goar  shaft 


Removal  and  disassembly  of  tho  bevel  pinion  gear  shaft.  Par  removal  of 
the  bearing  carrier  in  assembly  with  the  bevel  pinion  gear  shaft,  it  is 
necessary  to  unscrew  bolts  10  (see  Plate  10-3}  and,  using  the  puller  bolts, 
remove  the  bearing  carrier  assembly  and  adjusting  g&skets  6.  Remove  stop  ring 
ring  15  (soe  Plato  10-5)  and  p.ess  boaring  14  off  the  journal. 

Install  the  bearing  carrier  In  assembly  with  the  bevel  pinion  gear  shaft 
in  thn  device  (Plato  10-46),  fasten  it,  and  conduct  the  di s assembly .  Unpin 
nut  I  fastening  tho  flange,  and  unscrow  it.  Remove  support  washer  2  and 
flange  3,  tapping  on  it  with  a  hammer,  If  the  flange  fits  tightly  on  tho 
splines,  It  must  be  removed  with  a  20P-7968  puller.  Release  the  housing  from 
if*  fastening,  remove  cover  6  by  pressing  it  out  of  its  recess  with  the  two 
puller  bolts,  remove  packing  ring  7  from  its  circular  groove,  and  remove 
support  washer  5.  If  necessary',  press  seal  4  out  of  its  recess  in  the  cover 
with  a  mandrel. 

Sat  the  bearing  carrier  under  a  press,  and  press  out  the  pinion  shaft  In 
assembly  with  the  rear  bearing.  Remove  the  front  hearing  from  the  carrier,  and 
remove  the  adjusting  washer*  8  from  the  shaft.  Press  the  rear  hearing  off  the 
shaft  journal . 
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Pr®s#  th#  outer  betting  rm-st?  out  the  earrier  with  a  2OP-7068  puller 
(Plate  10-47)  using  a  special  10K101  fitting. 

In  t»o :£■  case*,  the  outer  bearing  races  are  pressed  out  only  if  they 
worn  or  damaged,  and  it  is  necessary  to  replace  the  bearings. 

Disassembly  of  the  roar  and  siiddle  drive  axles.  Remove  the  brake  chambers r 
withdraw  the  half-shafts,  unscrew  the  mrs  fastening  the  housing  to  the  cover, 
separate  th®  cover  from  the  housing,  remove  the  gasket,  and  withdraw  the 
differential  in  absently  with  ring  gear.  Unscrew  the  pinion  gear  shaft  bearing 
carrier  bolts  and,  using  the  puller  bolts,  remove  th#  bearing  carrier  assembly 
and  the  adjusting  gaskets. 

Ditu;s#»bly  of  the  bevel  pinion  gear  unit  and  differential  is  the  same 
as  disassembly  on  the  front  axle. 

for  disassembly  of  the  balancing  suspension,  see  Chapter  1?.  If  there 
are  cracks  on  axle  p*?'  >,  the  parts  hc?uld  be  replaced. 

Loosened  rivets  fastening  the  baif-shaft  jacket  should  be  cut  in;4.  r,m 
ones  installed. 

The  beveled  ring  gear  and  pinion  ere  paired,  am!  this  condition  ihox-id  5# 
maintained- 

If  there  is  wear  on  the  journals  of  tne  spindles,  half-shafts,  and  Hail 
supports  above  the  allowable  dimensions,  the  worn  out  parts  are  replaced; 

Requirements  for  gears  and  half-shafts  of  the  21L-1S7K  motor  vehicle  drive 
axles  are  similar  to  the  requirements  for  the  rear  axle  on  two-axle  motor 
vehicles. 

Assembly  of  the  drive  axle.  Assembly  of  the  bearing  carrier  with  the 
pinion  shaft.  Dross  the  outer  bearing  races  into  the  carrier  (interference, 

0. 025-0. 075  mb)  .  Press  the  rear  hearing  ont'.  the  pinion  journal  shaft  until 
it  rests  against  the  face  of  the  gear  (interference,  0.015*0.04?  m)  . 

Connect  the  pinion  shaft  with  the  bearing  housing  and  mount  tft«  t wo 
adjusting  washers  on  the  shaft.  Install  th**  front  bearing  an  the  shaft,  the 
bearing  fits  with  a  clearance  of  0,008*0.  '>3$, 

Install  the  pinion  gear  shaft  in  assembly  with  the  carrier  in  a  device 
(see  Plate  10--.6},  Lay  packing  ring  7  in  the  ilrculer  slot,  mount  suppsc* 
washer  5,  install  cover  6,  aligning  the  fixing  pin  of  the  housing  with  tbs 
hoio  'n  the  cover,  a«e!  fast#®  the  shaft  carrier  with  the  cover  Sn  the  device. 
Install  flange  i  on  the  splines  ef  the  shaft,  count  support  w#sher  7  and, 
screwing  on  the  nut,  lighten  it  until  it  is  fir*.  Tightening  moment  S§ 

W-2S  kg  meters.  Resave  the  bearing  carrier  from  the  she  ft  in  assembly ,  fasten 
it  in  a  vise,  and  check  bearing  tightness  with  a  oyfisifcoeet#? ,  With  propsriy 
tightened  bearing,  the  pinion  gear  shaft  cost  rotate  due  to  the  action  of  a 
moment  of  6-14  kg  ca,  which  corresponds  to  *  tore*  of  O.ik-J.S  kg  allied  at 
the  flans®  at  one  of  its  four  holer.  The  method  of  checking  is  sh<*vn  in 
Plate  10*72,  b. 


It'  the  torque  fcossst  i3}  loss  or  greater  than  that  required!,.-  it  is 
tu?cesssry  to  dlsas8£ishit}  fhf-  pinlwn  housing,  change  the  adjecting  washer*  8 
(f'lqte  10-46}  u  assemble  it  again,  end  check  the  eKJKtfnt  gear  shsft  rotition 
in  the  hearings.  The  adjusting  jackets  ate  r-ut  ~tfot  in  ths  ftr-l'sesing  thicknesses: 
7.2S,  /.TO,  7.40,  7. SO.  7,60,  T70,  7,80;  ano  7.8S  e». 

After  finishing  Si&se&biy  and  adjusting,  press  the  bearing  onto  The  jcuTnaJ 
Of  the  fail  psx‘t  pf  the  gz&r  (into:  revenet?  6, 040-0. 01 5  ran)  fauv^n  th^. 
hearing  with  a  stop  ring  (the  bearing  outer  race  Is  installed  it?  the  K'^siqg 
with  a  clearance  of  0-038  ss  or  an  interference  of  0 .005  got). 

±h$i  Ajssembl'ng  and  adjusting  the  barring  carrier  assembly-,  it  is  tc'cofc* 
fflond&d  that,  it  be  spun  for-  a  period  of  vtt*  minute  at  s  shaft  speech  of  2Cfk;vpm. 
After  this,  shaft  rotation  in  the  bearings  is  again  cheeked  wikh  a  5>-)2somoter. 

It  laufet  rotate  under  action  of  a  moment  of  6-14  kg  cm,  '  '  : 

Assn&ly  of  the  differential >  Before  assembly,  the  parts  arc  sr-bheu  w’ith 
a  dry  soft,  tfioth.  During  assembly,  the  assembled  part..  *rwHild  be  edited  with 
transmission  l5.jhricr.nt.  -; 

?ress  the  hearings  onto  the  differential  bos.  cup  journals  (.see .  Pfate  10-35). 

Install  support  washer  12  and  half-shift  scsr  U  in  the  loft  cup  10 
Plate  10-4) .  •' 

Mount  the  support  washers  and  dl fferer«ti»l  pnic,ns  on  the  cross,  and  install 
the  51'vss  assembly  ip  the  left  differential  cup. 

Mount  ths  support  washer  on  the  second  half-shaft  gear,  sot.  the  gear  in 
chi*  right  cup,  and  install  the  unit  on  the  left  cup,  aligning  tho  hole  with 
the  bo'u.ii  in  both  cujw ,  S$rew  ths  bolts  in  and  tighten  them.  Torquo  moment 
is  9,0-11  kg  meters . 

Check  tho  proper  assembly  of  the  differential.  Insert  a  leaf  gauge  0.8  mm 
thick  between  the  supporting  surface  of  hnlf-ahaft  gear  13  and  support  washer  12, 
In  this  opovatloi  ,  the  gears  must  he  riveted. 

The  half-shaft  goat;*  and  differential  pinions  in  an  assembled  differentia! 
siust  rotate  P&sily  Tight  ,,-tation  cf  the  gears  or  the.,  binding  is  not  a,1owod. 
After  chocking  thf  d  iff  own'  lal  .  tie  off  bolts  2  wit>.  su'ecy  wire  IS.  Tho 
mM  of  the  wire  u,  bent  in«.u  a  lock  as  shown  ir-  rlato  i 0 - 4 . 

■  Install  mo  »■  esibioo  differential  'no  supports  of  a  device  by  its 
iKWlrijJi..  (Pluto  10-40)  and,  tun  ing  it  by  b'-fTr!,  chock  oscillation  along  tho 
lower  nf  the  ring  gear,  Allowable  oscillation  is  no  greater  than  0.16  mm. 

Ass;  ..lily  of  the  ball  support  (loft  and  right).  If  the  support  ring  17  is 
sot?,  (so.  10-M,  *t  must  be  replaced,  Tho  ring  fits  with  an  Interference 

of  O.0S  ,.2!  ts!,,  bay  the  bfll  support  with  the  king  pins  in  assembly  in  the 
oody  *v  tn?.  turning  spindle.  Sot.  the  ball  support  in  assembly  with  the  body 
in  dovit 0  !  (Plate  10-40),  guiding  thsi  .np  air  onto  support  2, 


7  “|,LVf-_-r  1  -*}J  ry 


f? 


If 


.  >3r<\ 


/  *•  s 


I >V;  S  '  V;V  '• 

v- "  -  n~C:> 

V.A7  \  ^fo*  ■ 

'  '■•  t:  v  -_•  ■ 


_.lUato  10-47.  Pressing  niun 

5iiaffc  bctving  outer  race  f¥oa  tho 
carrier; 

1)  arrow  2)  link  i)  grip  -<)  tip 
5)  2HK-101  puller  fitting  6 j.  body 
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Plato  10-4*.  Chocking  differentia; 
ring  go%r  oscillation 


Plate  10-49.  Pressing  bearings  on  to 
the  ba’ 1  support  king  pins; 

H  device  2;  support  3)  body  41  in;! 
support  S')  boaring  b)  mandrel 
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'  b&arSbg  5>  on  cVhj  fee®  of-  tha  king  pin,  piace  »%«drei;  6  on  k$V  beerfng 
ami  x&*s$  i~  onto  the  kingpift.  Install  the  outer  rftco  r.rtd’Wbss  ii  intP  tkj 
roe*«  in  fia.o  turning  apisdle  bc4f>  .  '•  -  : 

Turnt  tAe  b*U  support- In  ar*s-eab!^  »'th  t>.«  body  jfc  the  Novice,  press  the 
other  on 1*  the  king  pin(  and  or-iss  tk^r  Outer  ring  inrr-Sts  rq-;-.)ss  in 

<h e  fcody'.  : 

;)us  bearin^c  fit  on.  the  kin$  pin  j-auinalfr  Mth  sta  interference  of  <J,002- 
QrCfZl  «,  and  the  Tutor  reuses  fit  *nte  ti^ir  rfr^jsses  ip.  the  S-bdv  with  »  cleav- 
qpce  of  ftvia  0.  Gc5  am  to  iaro. 

-Sctsw  in  fhi-  cover  fast^nifeg  studs  vish  a  scud  tarr.*?,  install  the  support 
ring  o  (seo  Plato  10-7}  ,  the  adjusting ■gstskats-'S  and  15  in  the.  lower  b^srinf/ 
recess,  Kyi«*i  covers  7  c^.-d  14  or.  the  studs ,  mount  the  „tp) it  conic  bushings  It 
on  the  studs,  mount  spring  washers,  and  screw  o>. .the  nuts,  rig? toning  this 
until  ih«y  are  fir®.  Tbi  tightening  aosont  of-the  nuts  is  12- VS  kg  setbrs. 
during  tighten  it!g  of  the  cover  ftuta,  it  is  necessary  ti*  turn  tfe  housing  ,co 
that  the  bearing  Toilers  «.*«  distributed  -,round;  the  raea*  props c4y. 

frock.  bear-iHg  tightness  wit!*  a  dynjocsseter  (Pl?'e . 10-SC,  f  tho  fo^ce 

applied  tho  opening  in  the  turning  spindle  necessary  for  its  roratio..  ts 
within  the  liaifo  of  1.25-2.75  kg,  the  fetraent  fey  rotation  of  ?V  spindle  is 
■-0.45-G._55’ kg  tset<&rs,  and  bearing  adjustment  is  not  required  in  this  cast.  If 
the  required  force  aoves. outside  the  indicated  limits,  it  is  necessary  to 
Changa  tho  thickness  cf  the  sot  n£  gaskets  9  and  16  ("so^t  Plate  10-0  ir  a 
larger  or  smaller  direction,  so  that  the  thickness  cf  the  gishet  set  pack  between 
the  upper  sn.d  lcwer  covers  must  not  differ  by  more  than  one  0.05  wa  thick  gasket 
ifi  the  selected  gkaktt  Ovcket ,  there  must  he  thicknesses  of:  0.1 .  0.2,  0.5, 
and  0.05  fiw.  ij*  each  packet  mus?  be  two  thin  ones,  0.05  w«  thick,  am,  one 
.thick  one,  0.1  nen  thick. 

Having  finished  adjustment  cf  bearing  tightness,  place  the  rubber  packing  •» 
in  its  slot,  set  soal  2  on  the  bail  support,  end  fasten  it  with  bolts  5  ard 
spring  washers. 

Screw  the  adjusting  support  screw  into  tho  hole  In  the  ball  support  louy 
and  adjust  the  angle  of  turn,  which  .must  bo  28-29®,  with  it,  so  that  tho  bolt 
head  rests  against  tho  ball  support,  Sold  tho  support  bolt  to  the  body  with 
brass  solder,  issomble  and  adjust  the  right  ball  support  of  the  front  dr?ve 
axle  in  the  sasso  raannor. 

I  natal  latter,  of  tho  ball  support.  Sot  tho  axle  housing  and  tbi  half -shaft 
jacket  so  that  cho  half-shaft  jacket  is  pointed  upward,  and  screw  tie  studs 
(In  case  they  are  replaced)  into  tho  holes  in  the  flange  to  half  thsir  depth. 

Install  the  turning  spindle  by  the  hall  support  hearing  surface  into  tho 
hole  in  the  half- shaft  jacket  so  that  tho  turning  ars  of  the  ball  sipport  body 
is  directed  toward  tho  pinion  gear  flange  and  the  ball  support  flange  holes 
are  aligned  with  the  studs  in  tho  half-shaft  jacket  flange. 
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vCfess  booing  oi  hall  3 upnort  into  koi»  in  the  half- 

<fifc£\  U.:tu.t  ufttii  tnft  support  ?li;«g«  tv  *e4*.*cl:  -  Tfce  fee&rf *g  ^  fit 

>s  frfl*.  it  cietryece  of  fi-,^9  *£  cs;  sect*  in'^-cfex toes.  isrtHl' 

45TiRg 'fisher* \o»  tfe*  sru4*,  jzt&*  od  tfee  nutsv  ‘Ws*J  tighten  th«s  ;3JtiIthey 
81»  seikTsf.  hue  toyqua  Jsrsnt  St*  12-iS  ig  asters . 

C  wurnt  iha  figKt  ba*i  support  to  ffcsr  hsHf*s?haft  jacket  in  the  sesis  sinner 
.  tha  Ijifi?  or?.  Jf  -il&Tb  ir»  ww  in  tu«  -ring  g«i»*  support  pla*^,  it  should 
&s‘rvpi#c*<i  with  ^newcee.  '  Thicfcie?*  oi'  the  plate-  oust  be  S. 38-5,50  m. 

Vh*i  swindle,  >7  the2o  is  en  ths  suppbvt  ring  and  bushings,  they 
eus_t  b*  t®jr>4ctd  **#*-  nWs^cs.  The  ring  should  fee  fi'*  witr,  an  inirtYferer.*.:^ 
of  £.(>S~Q.i:X-3st  *Jhl  the  bitching  shc-yid  be  fit  with  an  rnterferesco  of  0.09- 
0.2JL  jcia.  - 

A$*>«ffi»jy  oo  wb-e- front  wle  h&lf-shaft  boil  joint.  Farts  of  tfa?  bait 
;" aift?  »rf  sh'sKi  in  Piste  10-51, -w.  ’for  asy^a^ly,  fasten  the  inner  halt -shaft 
into-c  dsvic-e  or  in  »  *atsl  working  vise,  ana  connect  it  with  tht  stub 
Select  the  balls  befo^harrd,  trj.ing  a  v<s£hnc».l epical  bote  with  a  ftyv  surface 
pi  iced  fn  the  center'  tphet^jaf  the  i;  v.t3a>  1  e4  parts ,  Thrn  ,  sequential  \y,  one 
driving  ball  it  a  tlaa,  install  the  fes-Hs  in  any  of  ohs  four  reco-ises  (Plate  TO* 
Si,  b) .  The  stub  hkI*  fsust  be  "■’sily  sovablc-  duyir,;?.  this  operation..;  The  lest 
locking  crivirg  ball  is  ’  in  chp.  recess  only  after -coincidence  of  its 

formed  surface  with  the  flat  or,  the  technologic*!  bill. 

Having  assembled  the  axle  with  tho  inner  half- shift,  check  sho 
operation  of  tho  ba>  1  j.-int  with  a  dvn&mottttter,  turning  tho  tmih  aale  by  an 
angle  of  10-15*  in  three  directions  i:i  the  plane  l-tr  in  the  plane  IV-ll.  and 
in  the  plane  I II -II I  (Rate  10-$1,  i>) . 


Plato  10-50.  Chocking  the  '"ightueas 
jf  the  turning  spindle  Mug  pin  boaring* 
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Plat*  10-51 .  assembly  of  the  front  axle 
ftfelf-shst'i  ball  joint: 
a}  bail  joint  parts  b)  installation  of 
ihe  balls  in  joint  recesses  c)  diagram 
tor  checking  the  assembled  joint 
1)  stub  axle  2)  running  paths  of  the 
b'ills  3}  inner  half-shaft  4)  canter 
ball  spherical  recess  S)  center  bull 
6)  driving  bails  7)  dynamometer 


The  moment  necessary  for  turning  the  stub  axle  by  an  angle  of  10-15*  must 
be  within  tho  limits  of  2.0-8.$  kg  meters . 

The  difference  oe tween  the  maximum  values  of  rhe  turning  mosidnt.  in  the 
throe  pianos  must  be  no  greater  than  1.5  kg  meters.  After  turning  the  stub  erlo 
by  an  angle  greeter  than  10- 15* ,  a  decrease  In  the  turning  moment  to  zero  is 
allowed.  While  tho  stub  a-sio  is  being  turned,  there  must  be  no  binding  of  the 
balls. 

Tho  assembled  half-shafts  should  bo  chocked  on  a  stand  at  30  rpm  with  ,• 
load  of  80  kg  motors,  and  with  the  stub  axle  being  turned  relative  to  the  inner 
fcsif-shsft  by  an  angle  of  no  less  than  30°  to  one  side  and  to  the  other.  During 
this  operation,  there  must  be  no  catching  between  the  driving  balls  and  the 
cantor  ball,  or  catching  between  tho  two  shafts. 
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If  the  requirements  listed  above  are  not  satisfactorily  performed,  the 
joint  must  be  disassembled,  and  the  driving  (lateral)  balls  of  the  joint  must 
bo  replaced  with  ones  of  larger  dimensions,  if  the  moment  required  for  turning 
the  stub  axle  is  less  than  that  indicated,  or  must  be  replaced  with  ones  of 
samlier  dimensions  if  the  aomerit  required  is  greater  than  that  Indicated.  The 
balls  range  in  diameter  from  34. 83-35. G10  mo,  and  are  divided  into  nine  groups, 
differing  by  0,02  *a  in  dimensions. 

Having  finished  selection  of  the  balls,  remove  the  technological  ball  with 
the  flat  from  the  ccntrsl  recess,  and  replace  it  with  the  central  ball  (central 
ball  diameter  is  31.50-32.00  mo),  and  assemble  tho  joint  with  the  newly  selected 
driving  balls . 

In  installation  of  the  fourth  power  ball,  draw  out  and  turn  tho  stub  axlo 
to  an  angle  which  allows  insertion  of  tho  fourth  driving  ball.  Release  the 
inner  half-shaft,  insert  the  stub  axle  in  the  vise  and,  with  a  smooth  force 
applied  by  hand  to  the  end  of  tho  inner  half-shaft,  turn  it  into  the  straight 
position. 

If  assembly  is  accomplished  using  drivo  balls  from  various  groups  according 
to  diameter,  these  drive  balls  must  again  be  placed  in  their  previous  recesses 
during  oxchange  of  the  cento'  ball. 

If  nocessary,  repeat  tho  check  on  the  oporation  of  tho  assembled  half¬ 
shaft  ball  joint.  Whon  the  stub  axlo  is  turned  by  hand,  there  must  not  bo  any 
noticeable  binding  of  tho  balls  in  the  joint. 

See  Chapter  15  for  assembly  of  tho  wheel  hub  and  Chapter  16  for  installation 
of  tho  broke  drum. 

Overall  assembly  of  tho  fnnt  drivo  axle.  It  is  recommended  that  tho 
axle  bo  assembled  on  a  CARO  model  689-00-00  stand  (see  Plato  10-25) .  In  case 
no  such  stand  is  available,  tho  axlo  may  bo  assembled  on  a  bench. 

Install  the  axle  housing  and  screw  tho  two  auxiliary  pins  into  the  holes 
in  tho  flange,  mount  adjusting  gaskets  of  1.6  mm  ovorall  thickness  on  tho  pins. 

In  this  operation,  thoro  must  bo  no  loss  than  two  gaskets  0.2  mm  thick,  and  no 
less  than  two  gaskets  0.1  mm  thick  in  tho  gasket  set. 

The  gaskets  must  not  have  nicks  cr  creases  from  sha.p  bending. 

Installation  of  tho  pinion  gear  shaft.  Install  the  pinion  gear  shaft  in 
assembly  with  its  bearing  carrier  in  tho  front  axle  housing  so  that  the  p  n 
in  the  ninion  shaft  bearing  housing  goes  into  the  hole  in  the  axlo  housing 
flange. 

Screw  tho  auxiliary  studs  out  of  the  holos  in  tho  flange.  Placing  spring 
washers  beneath  the  bolt  houds ,  screw  the  bolts  fastening  the  pinion  shaft 
bearing  housing  to  the  holes  in  the  flange.  (Torque  moment  is  3.S-5.0  kg 
motors.)  Installation  of  tho  differential.  Coat  the  working  odgos  of  the 
rubber  cups  in  tho  half-shaft  jackots  with  consistent  typo  grease,  and  install 
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the  differential  assembly  in  th.t  front  axle  housing,  checking  to  see  Ihif  the 
paired  pinion  and  ring  $«ar  have  the  sane  unit  serial  number. 

Smear  the  assembly  surface  of  the  housing  cover  with  grease,  and  install 
the  g*3ket,  aligning  the  holes  in  the  gasket  and  the  holes  in  the  cover.  In¬ 
stall  and  connect  the  cover  to  the  housing  so  that  the  areas  for  fastening 
tho  front  springs  are  located  in  the  some  plane,  and  the  holos  in  the  covor  and 
axle  housing  are  aligned.  Install  the  bolts,  whose  heads  must  bo  located  on  the 
side  of  the  housing,  install  spring  washers,  screw  on  the  nuts,  and  tighten 
thorn  with  a  wrench.  The  moment  for  nut  tightening  must  be  5. 0-6. 5  kg,  ITie 
two  bolts  screwed  into  the  housing  body  are  pinned  with  safety  wire. 

Check  the  installation  and  assembly  of  the  axle  irechanism  by  rotating  tho 
pinion  gear  manually  by  the  shaft  flango.  There  must  bo  no  catching  of  tho 
gears  differential  box  on  tho  housing  and  support  plate  when  tho  pinion  gear 
is  turned. 

Adjustment  of  tho  clearances  and  enga^ment  of  new  find  drive  bevel  goars . 
With  tho  proper  selection  of  adjusting  gaskets  Installed  with  the  pinion  gear 
housing  flange,  the  lateral  clearance  between  tho  teeth  must  be  0. 1-0,5  mm  at 
the  wide  part  of  the  tooth,  which  will  correspond  to  a  pinion  gear  shaft  flange 
rotation  of  0.25-1.00  mm  with  the  installation  of  an  indicator  red  on  the  fla  -je 
along  the  diameter  where  the  boit  hole  is  located,  The  method  of  checking  the 
clearance  with  an  indicator  is  shown  in  Plate  10-52. 

In  a  case  where  tho  clearance  between  the  gear  teeth  does  not  correspond 
to  the  vai'io  Q. 1-0.5  mm,  it  is  necessary  to  perform  adjustment  by  moons  of 
chcnging  the  thickness  of  tho  gaskot  sot  installed  beneath  tho  bearing  carrier 
flange  of  the  pinion  gear  shaft.  In  jhis  operation,  one  thin  gaskot,  0.1  mm 
or  0.2  mm,  should  first  be  Installed  or  removed.  After  each  decrease  or  in¬ 
crease  in  tho  adjusting  gasket  sot  thickness,  the  bearing  carrier  should  be 
fastened  on  and  tho  clearance  between  tho  gear  teeth  checked  by  tho  method  shown 
in  Plate  10-52. 

Having  ensured  that  the  clearance  betweon  tho  bevol  gear  teeth  corresponds 
to  that  established,  it  is  still  necessary  to  check  the  sngngoment  of  the  gear 
teeth  on  their  spat  of  contact,  which  must  be  located  on  the  working  convex 
side  of  the  tooth  profile  (Table  10-3). 

For  chocking  the  position  of  the  contact  spot,  It  Is  nocossary  to  disctnnoct 
tho  co\cr,  withdraw  tho  pinion  gear  shaft  assembly  from  the  housing,  apply  a 
thin  layer  ot  paint  on  tho  working  part  of  tho  toeth,  and  again  Install  tho 
assembly  in  place.  Turn  the  pinion  shaft  by  several  revolutions,  rotating  the 
flange  by  hand,  after  which  the  pinion  gear  shaft  is  removed  and  the  position 
of  tho  contact  spot  chockod  on  tho  teeth.  Tho  spot  of  contact  on  tho  teeth  of 
a  new  ring  gear  must,  have  a  length  of  28-35  nun  and  ho  rctmovod  from  the  narrow 
end  of  the  tooth  by  3-6  mm,  from  tho  wide  end  of  the  toot-h  by  no  loss  than  5  mm, 
and  from  tho  top  of  tho  tooth  by  no  loss  than  1  mm. 
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The  position  and  si2e  of  the  9pot  is  adjusted  by  moving  tho  engagement  of 
the  gears,  changing  the  thickness  of  the  set  of  adjusting  gaskets  beneath  the 
flange  of  the  pinion  gear  bearing  carrier. 

In  order  to  j-.ove  the  pinion  gear  away  from  the  ring  genr,  it  is  necessary 
to  increase  the  thickness  of  tho  gasket  set,  adding  one  thivt  gasket,  0.1  can  in 
thickness,  each  time  and,  conversely,  so  as  to  brir.g  the  pinion  gear  nearer  to 
the  ring  gear,  it  is  necessary  to  remove  the  same  amount  of  thickness.  After 
each  change  in  tho  gasket  set  thickness,  the  pinion  jy?ar  shaft  bearing  carrier 
is  again  Installed  in  place,  and  the  amount  and  position  of  the  spots  of  contact 
are  checked  by  turning  the  goars - 


Plata  10-52.  Method  of  checking  the 
cloarancs  between  tho  drive  sslo  fir,«l 
drive  gear  teeth  of  a  211- 157k  motet 
vehicle 


Tha  axial  clearance  (slack)  of  <he  ring  gear  depends  on  tho  fit  of  th$ 
differential  bearings,  whoso  preliminary  fit  was  provided  during  assembly  of 
tho  precision  dimension  parts  and  instellstion  of  the  0.15-0.25  ®r.  thick  gasket 
on  the  assembly  surface  between  the  housing  and  tho  drive  axle  cover. 

The  fit  of  the  differential  hoarings  in  an  assembled  new  drive  axle  must 
be  within  the  limits  of  from  interference  of  0.5  mm  to  clearance  of  0,09  mm. 

Tho  axial  clearance  0.09  ram  is  also  the  maximum  axial"  slack  in  a  ring  ges.r  in 
assembly  with  the  differential,  ilia  axial  clearance  of  the  ring  gear  shaft 
may  bo  measured  with  a  leaf  gauge  by  inverting  it  between  the  ring  of  the  ring 
gear  and  the  copper  plate  riveted  to  the  axle  housing  cover..  This  slack  may 
be  measured  with  an  indicator,  sotting  its  knife  against  the  toothed  ring  of 
tho  ring  gear.  While  measuring  this  slack,  the  pinion  gear  shaft  in  assembly 
with  the  bearing  carrier  rau3t  be  removed  from  the  drive  axle  housing. 

During  the  process  of  operation  of  tho  drive  axle,  the  axial  clearance  in 
the  ring  gear  is  allowed  to  increase  to  0.2  mm.  In  connection  with  tho  fact  the 
that  the  differential  bearings  t/e  not  adjusted,  the  axial  clearance  in  the 
ring  gear  ra&y  be  decreased  by  replacing  the  gagkot'  on  the  assembly. surface 
between  the  housing  end  the  cover  with  a  thinnev  vwe,  or  by  replacing  the  worn 
out  differential  bearings  with  net  ones. 
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Table  10'- 3.  Position  of  spots  of  contact  for  assembly  of  tho  final  drive 

3@ars  in  three-axle  motor  vehicles 


Koy:  a)  movement  forward 

b)  movomont. backward  ; 

c)  method  0/  correcting  tho  spot  of  contact 

d)  direction  of  pinion  gear  movement 

0)  Correct  position  of  tho  spot  of  contact 

f)  Move  the  pinion  gear  away  from  the  ring  gear,  increasing  the  thickness 
of  the  gask.et  set 

g)  Move  the  pinion  gear  closer  to  the  rin„  gear,  decreasing  the  thickness 
cf  tho  gasket  sot 


Installation  of  the  half-shafts.  Screw  the  spindle  fastening  studs  into 
the  ball  support  body  (if  they  were  unsccewod) , 

Install  tho  stub  axle  and  inner  half-shaft  assembly  into  the  half-shaft 
jacket  of  the  * a i e ,  having  previously  applied  typo  AM  grease  (universal  HOST 
5750-5* )  in  the  half-shaft  bull  joints  and  tho  space  in  the  body. 
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Installation  of  the  spindles,  brake  units,  wheel  hubs,  and  air  supply 
heads,  Install  the  spindles  in  ass  nobly  with  the  ball  joint  stub  axles,  in¬ 
stall  the  backing  plate  assembly  on  >.ts  studs,  mount  the  ring  with  its  seal 
in  assembly  on  the  stud  after  servicing  the  seal  with  liquid  oil.  Install  the 
return  spring  hooks  on  tho  two  studs,  mount  the  spring  washers  on  tho  studs, 
screw  nuts  onto  them,  and  tighten  them  with  a  wrench.  (Torque  moment  is  3.6* 

4.8  kg  meters .) 

Install  the  spreader  cams,  adjusting  levers,  brake  shoe*,-  and  brave 
chambers.  Install  the  wheol  hub  and  adjust  the  wheel  bearings.  Install  the 
air  supply  head  and  hubcap,  See  Chapter  16  for  assembly  and  adjustment  of  the 
brakes,  and  Chapter  IS  for  installation  of  the  wheel  hubs  and  adjustment  *-f 
the  bearings, 

installation  of  tho  half-shaft  flange.  Install  tho  gasxet?  and  half-shaft 
flange  on  the  hubcap  studs,  install  spring  washers  on  the  study,  'crow  nuts  onto 
them  ar.d  tighten  them  (tightening  moment  ic  3. 5-5.0  kg  meters). 

Screw  the  puller  bolts  Into  the  tireaded  holes  in  the  half-shaft  flange, 
having  previously  mounted  stop  nuts  on  the  bolts,  and  tighten  the  bolts  and 
stop  nuts  until  they. are  seated. 

Assembly  of  tho  components  and  overall  assambly  of  the  roar  and  middle 
drive  axles  are  similar  to  assembly  of  the  front  axle,  with  the  exception  of 
the  ball  support  and  half-shafu.  Therefore,  during  assembly  and  adjustment 
of  the  roar' and  middle  drive  axles,  it  is  necossary  to  bo  guided  by  tho 
information  presented  for  tho  front  axle. 

Testing  of  drive  axles.  The  assembled  drive  exles  must  be  serviced  and 
checked  on  the  stand  or  during  a  min. 

While  being  chocked  on  a  stand,  tho  pinion  gear  shaft  must  have  a  rotation 
speed  of  1000  rpm.  Chocking  must  toko  place  with  reversing  and  braking  for  a 
period  of  7-10  minutes. 

The  following  are  not  permissible:  sharp  noises  of  tho  final  drive  goars, 
and  knocks  and  sharp  noises  from  the  differential  with  one  brake  drum  being 
braked;  catching  of  the  rotating  parts  on  the  stationary  ones  (for  instance, 
catching  of  the  ring  gear  and  differential  cups  on  the  housing  and  axlo  cover, 
catching  of  tho  brake  drum  on  the  backing  plate  and  the  brake  shoes,  catching 
of  tho  half-shaft  ball  joints  on  tho  ball  support  of  tho  rotating  spindle,  etc.); 
heating  in  the  places  where  tho  pinion  goar  shaft  bearings  and  differential 
bearings  are  iocated  in  the  housing  and  housing  cover,  and  also  in  the  places 
where  the  wheol  hull  bearings  are  installed;  heating  of  tho  brake  drum  and  ball 
supports  (chocking  is  done  with  touching  by  hand);  oil  leaks  through  tho  seels 
and  connections;  catching  of  the  ball  joints  either  with  tho  turning  spindles 
in  the  stvaight  position  or  In  the  extreme  angles  of  right  and  loft  turn. 
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retaliation  of  the  drive  Axles  In  the  actor  vehicle.  Raise  the  front 
part  of  the  motor  vahidU  frame  #ith  the  hoist  mechanism  and  roll  the  front 
axle  beneath  the  fruw,  install  the  spring  ends  in  their  rubber  cushions, 
bring  them  into  the  brackets,  close  them  with  their  cups,  and  tighten  the 
bolts. 

Lower  the  motor  vehicle  frame.  Raise  the  rear  portion  of  the  ^tor 
vehicle  frame,  roll  the  paired  middle  and  rear  axles  underneath  the  frame  and 
iowrr  the  frame  onto  the  suspension  pads,  guiding  tho  studs  into  the  holes  in 
ihe  pad  flanges. 

Screw  nuts  onto  the  studs  and  tighten  them  with  a  wrench  until  they  are 
seated,  Conrvoct  the  upper  torque  rad  to  tho  bracket  on  the  frame . 

Connect  the  flexible  hoses  to  the  brake  chambers,  to  tho  air  supply  unit 
tee,  and  to  the  spindle  flanges,  Connect  the  propeller  shafts  to  the  flanges 
of  the  spindle  gear  shafts  of  the  front,  middle,  rear  axles,  and  to  tho  inter* 
mediate  propellor  shaft  support.  Lower  the  motor  vehicle  frame. 


The  2IL-131  motor  vehicle 

Removal  of  tho  front,  middle,  and  rear  oxlos  from  the  ZIL-131  mt-tor  vehicle 
is  similar  to  th*  removal  of  the  drive  axles  from  a  2IL-157K  motor  vehicle. 

Disassembly  of  tho  front  drive  axle.  Plate  10-11  show3  the  front  d***v© 
axlo.  Dis3ass?.&ly  of  the  front,  axle  should  take  place  on  a  f.ARO  model  689-00- 
00  stand  (see  Plate  10-2S).  If  such  a  stand  is  not  ovailablo,  disassembly 
may  take  place  on  a  bench.  Tho  recommended  procedure  for  disassembling  tho 
front  axle  is  as  follows. 

Removal  of  the  half-shaft.  Remove  valves  5  (Plnre  10-11)-  Unscrew  the 
nuts  fastening  the  splined  flange  7  of  tho  half-shaft  ami  remove  It  by  tho  puller 
bolts,  screwing  them  into  the  holes  in  the  flange.  Remove  tho  gaskot. 

Unscrew  tho  atop  nut  6  with  a  spoctal  wrench,  and  remove  the  lock  washer  8. 
Unawow  nut  3  fastening  the  hub  bearings  and,  lightly  tapping  on  the  hub  1  with 
a  hammer,  remove  it  with  ';he  brake  drum  and  outor  bearings.  So  Chapter  )5  for 
disaase.i&ly  of  the  wheel  hub.  Remove  the  brake  adjusting  lexers,  bracket  16, 
and  spreader  cams.  Unscrew  fUcing  13  with  the  hose  from  air  supply  head  27. 
Remove  the  brake  chambers  and  brake  mechanism.  See  Chapter  16  for  brake  dis- 
aaaembiy,  Remove  spindle  2,  for  which  the  nut  fastening  the  spindle  to  the 
boay  should  be  unscrewed,  screw  Ml 2  dimension  belts  Into  tho  threaded  holes  in 
the  cjundte  flf.Pge,  and  disconnect  the  spindle  from  the  body  with  them.  The 
spindle  assembly  is  shown  in  Plate  10-26.  The  spindle  must  bo  removed  very 
carefully,  attempting  not  to  damage  the  air  supply  head  seals.  If  necessary, 
remove  the  outer  race  with  the  rollers  of  wheel  hub  bearing  11  from  the  spindle 
with  a  puller  (*eo  Plato  10-U).  Por  remival  of  the  air  supply  head  3  (soe 
P’ate  10-20),  it  is  necessary  to  unsevo*  ihe  bolts  and  romovc  stop  ring  5  of 
the  spindle,  and  tl  an  move  the  head.  Remove  the  inner  half-shafts  19  in 
aasembly  with  the  stub  axle  (see  Plate  10-U)  from  the  axle  rail.  Tho  half- 
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shaft  assembly  is  shown  in  Plat*.  10-13,  For  removal  of  the  second  inner  half- 
shaft,  the  same  operation  sfiould  be  performed. 

Removal  and  disassoj^ly  of  the  reduction  gear.  Disconnect  and  remove  the 
steering  tin  red.  Turn  the  front  axle  so  that  the  supportiisg  flange  of  the 
reduction r  gear  Is  in  the  horizontal  petition,  and  tho  bev-'  pinion  gear  shaft 
flange  is  directed  upward.  Unscrew  the  holts  fastening  *>-e  reduction  gear  to 
tho  front  axle  housing.  Scs ld«u  the  exterior  bolts,  the  reduction  gear  is 
fastened  to  the  axle  housing  with  two  more  bolts  located  inside  she  reduction 
gear  carrier,.  In  order  to  unscrew  these  bolts,  it  is  necessary  to  romove 
cover  24  (Plate  10-11).  Having  unscrewed  the  bolts,  oga*vi  fasten  the  cover  on 
the  reduction  gear  carrier.  Install  a  bracket  on  the  final  drivo  reduction 
goai’  flange,  and  remove  tho  reduction  gear  from  the  front  axle  housing  with  a 
hoist.  The  method  of  removing  tho  reduction  >g@ay  is  shown  in  Plate  10-5$. 
Carefully  remove  the  sealing  gasket  from  the  bousing.  Disassembly  of  the 
reduction  gear  takes  place  on  a  stand  or  on  a  bench. 

Removal  and  disassembly  c?  tho  bevel  pinion  gear  shaft.  Unscrew  bolts  16 
(Plate  10-14)  fastening  the  cover  and  pinion  gear  shaft  bearing  carrier  to  the 
reduction  gear  housing.  Remove  the  shaft  in  assembly  with  pinion  gear  24, 
carrier  21,  and  bearings  22,  from  the  reduction  gear  housing  with  M12  X  1.7S 
bolts,  which  are  screwed  info  the  threaded  holes  in  *he  flange  of  carrier  21, 
Remove  the  adjusting  gaskots  15. 

For  disassembly  of  the  hovel  pinion  guar  shaft,  fasten  it  in  a  metal  working 
vise.  Remove  stop  ring  l  (sec  Plato  10 - i 5)  of  tho  front  bearing  of  tho  bovol 
pinion  gear  shaft  with  a  screwdriver  and  hammer.  Removo  front  boaring  2  with 
puller.  Unpin  nuts  11  fastening  flange  9.  Then,  preventing  tho  flange  from 
turn with  a  bar,  unscrew  the  nut  fastening  the  flange.  Remove  support 
washer  *0  *.nd  the  flange,  tapping  on  It  with  s  hammer.  If  the  flange  fits 
tightly,  use  i  20P-7968  puller.  Remove  cover  8  with  its  *e*l  packing  jsskot. , 
r,ed  supporting  oil -deflecting  washer  13.  In  coso  tho  seal  in  cover  8  Is  damaged, 
it  may  bo  presses  out  of  she  body  with  &  hammer  and  mandrel. 

For  removal  of  shaft  o,  is  is  necoasary  to  install  tho  pinion  gear  shaft 
in  assembly  on  the  support  of  a  press,  and  press  out  tho  shaft  as  shown  in 
Plate  10-54.  Sot  carrier  6  (Plato  11-15)  on  its  flange  on  a  support,  as  shorn 
in  Plato  10-55,  and  with  a  mandrel  and  hammor  (or  prosa) ,  pross  tho  bevel  pinion 
goar  shaft  together  with  the  inner  races  of  the  front  tapered  bearing  5  (see 
Plete  10-15)  out  of  carrier  6.  Remove  the  inner  rscs  in  assombly  with  the 
rollers  of  the  rear  tapered  bearing.  Remove  adjusting  washers  7.  Pross  tho 
inner  race  with  the  rollers  of  tho  front  tape-red  bearing  of?  the  bovol  pinion 
gear  shaft.  Pross  tho  outer  race*,  of  the  bearings  out  of  the  carrier  with  a 
20P-7968  puller,  using  ft  20K-101  fitting  (Plate  10-56).  The  outer  races  of 
tho  pinion  gear  bearings  are  pressed  out  of  the  carder  only  in  the  presence 
of  wear  above  the  allowable  amount,  or  l*  tue  races  are  d«.v»ged. 

Removal  and  disassembly  of  the  differential.  Bend  the  locking  plate t  away 
from  tho  heads  of  bolts  2  (see  Plate  10-14)  festering  stop  3,  unscrew  the  bolts 
and  remove  tho  locking  plate*  and  adjusting  nut  stops. 
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iPitte  l’t*53.  Removal  of  the 
reduction  gear  frets  tho  front 
axle  rail 
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Plato  10-54.  Pressing  tho  shaft 
out  of  tho  bevel  pinion  gear 
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Plate  10-55,  Pressing  the  hovol 
pinion  gear  out  of  the  bearing 
carrier 
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Unpin  and  unscrew  nuts  34  fastening  the  covers  33  of  the  differential  box 
cup  bearings  with  an  angular  socket  wrench,  mark  the  covers  33  and  remove  them, 
mark  and  remove  both  adjusting  nuts  4,  and  remove  the  differential  together  with 
its  bearings.  If  necessary,  unscrew  the  studs  with  a  stud  turner,  having  pre¬ 
viously  pulled  out  the  pins.  If  tha  studs  remain  in  place,  it  is  recommended 
that  bearing  covers  33  be  installed  in  piece  and  have  their  nuts  tightened.  If 
necessary,  press  the  bearings  out  of  the  differential  box  cups,  without  dis¬ 
assembling  the  differential,  the  method  of  pressing  the  bearings  out  with  a 
20P-7368  puller,  using  a  2QK-RS2  fitting  and  a  20K-lO'-2  ring  is  shown  In 
Plato  10-S7. 
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Plate  10-56.  Pressing  the  outer 
bssrinu  races  ot  the  spindle  pinion 
gear  shaft  out  of  the  carr.er  with 
a  20P-7968  puller: 

l)  bearing  carrier  2)  bearing  outer 
race  3)  puller  fitting  4)  puller 


Plate  10-57.  Removal  of  bearing  ftt>* 
differential  cup 


For  disassembly,  the  differential  should  be  set  in  a  ^ise,  clamped  by  the 
rim  of  the  ring  gear.  Unpin  and  unscrew  the  nuts  from  the  bolts  fastening  the 
differential  box  cups  and  the  ring  gear.  Wark  the  relative  positions  of  the  cups 
with  a  punch,  since  the  recesses  for  the  differential  cross  in  the  differential 
box  are  machined  with  the  unit  in  assembly.  During  disassembly,  the  unity  of 
the  differential  cups  should  be  maintained.  Remove  any  cup  2  (see  Plate  10-17) 
of  the  differential  together  with  one  of  the  half -shaft  gears  7  and  support 
washer  6.  Remove  cross  3  with  differential  pinions  5  snd  differential  pinion 
support  washers  4.  Remove  the  half-shaft  gear  with  its  support  washer  from 
the  other  differential  cup.  Remove  the  ring  year  1  from  the  differential  cup 
with  a  copper  mandrel  and  hammer. 
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Plate  iO-SS,  Pressing  the  cylindrical 
driving  gear  off  the  driven  bevel  gear: 
1)  support  2)  cylindrical  driving  gear 
3}  bearing  4)  driven  bevel  gear  5)  Vey 
6)  wandrol  7\  spacing  ring 


Removal  and  disassembly  of  the  cylindrical  driving  gear  shaft.  Unscrew 
the  bolts  fastening  cover  7  (see  Plate  10-14)  and  recess  10  ■'>'*  the  double  tapered 
bearing  for  the  driving  cylindrical  gear  shaft.  Remove  tlv  over  and  sealing 
gasket.  Rlock  th®  shaft  of  the  cylindrical  driving  goat  i  to  prevont  it  *rom 
rotating  Ui.sc row  nut  9  tensioning  the  inner  race  of  the  double  taporod 
bearing  8.  Remove  the  support  washer,  unscrew  the  bolts,  and  remove  cover  2’ 
with  its  sealing  gasket,  Using  a  mandrel  and  hammer,  press  tho  shaft  in  assembly 
with  the  driving  cylindrical  gear  14,  the  driven  conic  geur  25,  bearing  2b,  and 
the  inner  race  of  double  bearing  S  out  of  the  recess  10  and  out  of  the  carrier  (> 
(from  the  side  of  the  cylindrical  gear) . 

Pui i  the  other  Inner  race  of  boaring  8  and  adjusting  ring  13  from  recess  30. 
Mark  ths  inner  races  of  bearing  B  and  the  adjusting  ring  IS  In  tba  positions 
that  they  wesa  in  dating  assembly.  Press  the  remaining  inner  race  with  tho 
roM&ys  of  double  boaring  8  from  the  driving  cylindrical  gear  shaft. 

For  removal  of  y.he  driven  hovel  gear  from  the  driving  cylindrical  gear 
shaft,  it  is  necessary  to  ’ot  this  unit  on  support  1  (Plate  10-58),  and  press 
the  shait  of  driving  cylindrical  gear  2  from  the  receptacle  in  driven  bevol 
goer  4,  Drive  out  the  key  5.  P » os s  off  the  cylindrical  roller  bearing  S  and 
spaeihg  ring  7  with  tbs  driven  bevel  gear  4. 

Withdraw  the  recess  fm  the  double  tapjred  hearing  from  he  reduction  gear 
housing  with  Ml?  X  ! ,7$  puller  bolts.  Remove  tho  adjusting  giakots  and  press 
tho  outer  race  3  (Plat#  10-5b)  of  tho  roller  bearing  out  with  mandrel  4.  During 
this  operation,  support  1  must  bo  nlaced  beneath  the  receptacle. 


leu^al  and  disassembly  of  ti\e  ball  support.  To  separate  the  ball 
sva>po;‘t  2  c  (see  Plate  lG-fl)  from  front  axle  housing  25,  it  Is  nocesssry  to 
uftswv  the  ants,  remove  the  washars,  and  press  the  fitting  band  of  the  tall 
support  out  of  the  housing  with  puller bolts,  which  are  screwed  iftto  the 
threaded  holes  in  the  flange  of  the  ball  support. 

If  the  half -shaft  seal  is  r.ut  is*  proper  condition,  it  syst  bo  pressed  out 
of  the  hall  support  with  a  20P-7MS  puller  (Mace  10-60)  toseihor  with  the  seal 
ring.  Remove.  the  consistent  grea&e  ftoa  tho  turning  spindlo  body,  and  wash  the 
body  with  degreasing  solution.  Unscrew  nuts  9  (see  Platt  10-19)  fastening  the 
cover  viuh  the  rotating  spindle  lever,,  and  nuts  19  on  low-.r  covsr  2  of  the 
king  pip.  bearing.  Rs’novo  the  washers,  and,  lightly  tapping  with  a  haaaivr, 
remove  tho  conic  bushings  6  from  the  studs,  and  then  romevj  the  cover  with  tho 
turning  spindle  lever  and  Icw^r  ‘-dug  pin  bearing  cover. 

Reaove  tho  adjusting  gaskers  5  and,  unscrewing  the  bolts  fastening  tho 
seal,  resove  packing  ring  11  together  with  seal  12  in  asseq&ly.  Remove  the 
rubber  plug  17  from  the  slot  in.  turning  spindle  body  4.  Unscrew  tho  studs  from 
the  flanges  of  the  turning  spindle  body.  Set  the  turning  spindlo  body  with 
the  ball  support  on  a  support  and  press  out  the  bottom  bearing  cuter  race  with 
a  fi&ndroi.  Press  tho  inn©"*  race  of  the  bearing  off  tho  bottom  king  pin  of  tho 
ball  support. 

To  separate  the  bail  support  from  ths  turning  spindle  body,  it  is  necessary 
to  turn  the  bail  support,  directing  tho  lower  king  pin  into  the  slot,  and  pull 
the  ball  support  out  of  the  body  together  with  tho  inner  race  of  tho  upper  king 
pin  beating  (see  Plate  10-4.1) .  Proas  tho  inner  race  of  tho  upper  boaring  on 
the  king  pin  journal  with  a  20P-7968  puller  and  20K-I05-2  ring,  or  with  another 
similar  puller >  The  outer  race  of  tho  bearing  is  removed  from  tho  rotating 
spindlo  body  with  a  hammer  and  mandrel. 

Disassembly  of  the  rear  and  middle  drlvo  axles.  Remove  tho  brakj  chumbors, 
pull  out  tho  half-shafts,  romovo  tho  whool  hubs  and  brako  mochanism,  romove 
tho  spindles,  and  withdraw  the  reduction  gears.  Disassembly  and  removal  of 
the  narts  and  components  mentionou  above  are  similar  to  disassembly  of  the  front 
drive  axle,  with  tho  exception  of  the  disassembly  of  tho  reduction  gear. 

Removal  and  disassembly  of  the  differential  and  driving  cylindrical  gear  shaft 
is  identical  in  all  reduction  gears  of  tho  three  drive  axles.  Reduction  j  eta-s 
differ  only  in  construction  of  tho  hovel  pinion  gear  shafts.  In  ordo.r  to 
romovo  the  beval  pinion  gear  shaft  of  tho  rear  axle  reduction  gear,  it  is 
necessary  to  lock  tho  splinod  flange  or  ring  gear,  and.  unpinning  tho  nut,  unscrew 
it  and  remove  tho  washer*  and  flango.  If  necessary,  uso  a  puller. 

Unscrew  the  bolts  fastening  the  rear  bearing  covor  of  the  bevel  pinion 
gear.  Remove  tho  cover  with  its  sealing  gasket.  Using  tho  puller  bolts 
screwed  into  the  bearing  flango,  press  the  cup  in  assembly  with  tho  si  aft  und 
gear  out  of  the  reduction  gear  body.  Further  disassembly  is  similar  to  dis¬ 
assembly  of  ihe  bevel  pinion  gear  shaft  of  the  front  axU  Removal  and  dis¬ 
assembly  of  tho  hovel  pinion  gear  of  the  middle  axio  reduction  gear  is  tho  same 
as  that  for  tho  roar  axlo. 
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If  there  are  cracks  on  axle  pacts,  the  parts  should  b®  replaced.  Da^sgc-d 
threads  on  the  spindle  and  other  parts  of  the  kilos  are  not  allowed  to  cover 
more  than  two  tun's . 

If  the  half-shaft  journals,  bail  supports,  and  journals  of  the  spindles 
for  the  seels  are  worn  above  the  allowable  dinenslons,  the*  woru-cut  ports 
are  replaced,  If  the  journals  of  the  spindles,  shafts,  and  reduction  gears 
for  the  bearings  are  worn  aoro  than  the  allowable  siaensions,  the  worn-out 
journals  may  be  renewed.  If  there  aro  breaks,  twisting,  or  bends  in  the  half¬ 
shafts,  the  shafts  should  be  I'eplscod.  Ulowaoie  oscillation  of  the  half-shaft 
at  the  half-shaft  seal  and  air  supply  head  seal  is  ;<o  greater  than  0.1  a®. 
Oscillation  of  the  flange  of  a  new  half -shaft  is  allowed  to  bo  no  greater  than 
0.8  sa,  and  allowable  oscillation  of  the  flaa_ge  without  repair  is  no  greater 
than  9.15  as.  The  driving  and  driven  conic  soars  of  the  reduction  gear  are 
paired  according  to  contact  spot,  noise,  and  latora!  clearance.  If  either  c:io 
of  the  paired  gears  is  repaired,  the  gears  should  not  bo  used  except  with  ear.; 
other.  During  replacement,  it  is  necessary  that  both  gears  bo  replaced  together . 

Assembly  of  the  front  axis.  Before  assembling  the  front  drive  axle,  the 
parts  sust  be  washed  in  dagre&seng  solution,  blown  off  with  compressed  air,  and 
cheeked  in  accordance  with  their  technical  requirements. 

During  assembly  of  axles,  it  is  necessary  to  ensure  the  tightness  of  com¬ 
ponents  needed  for  the  motor  vehicle  to  ford  streams.  All  connecting  flanges 
and  sealing  gaskets  must  be  coated  with  sealing  paste  (VTU  MKhT  3336-62)  during 
assembly. 

Before  their  installation,,  steel  adjusing  gaskets  must  bo  washed  and  coated 
with  spindle  oil  (GOST  1642-50). 

Thin  adjusting  gaskets  must  be  installed  on  both  sides  of  the  gasket  set. 

The  control  drain  hole  in  the  ball  support  is  coated  with  typo  UN-25  paste 
before  its  installation  ir  place. 

Before  installation  of  he  half-shafts  into  placo,  the  half-shaft  journals 
for  the  soul  and  for  the  air  supply  head  must  bo  coated  with  1-1 3c  (VTU  NP5-S8) 
or  YaNZ-2  (GOST  9432-60)  lubricant. 

The  inner  hollow  of  the  half-shaft  seal  ring  must  oo  serviced  with  the  sane 
lubricant. 

Bofore  installation  of  the  turning  spindles,  the  working  surfaces  of  the 
collar  and  surfaces  of  the  contorting  holes  in  the  air  supply  head  must  bo  coated 
with  a  thin  coat  of  the  same  lubricant.  The  inner  hollow  of  the  air  supply 
head  must  be  serviced  with  lubricants,  but  the  hole  for  tho  fitting  roust  bo 
froo  of  lubricant. 

Tho  journals  on  tho  stub  axle  of  tho  ball  joint  for  tho  air  supply  h$nd 
and  for  the  bronze  bushing  must  also  bo  lubricated. 
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the  space  between  the  air  supply  head  and  the  protective  ’njjMng,  the 
space  between  the  inner  half-shaft  seal  and  the  support  collai  on  the  reu 
and  middle  axle  housings,  and  also  the  space  between  the  spindles  end  the  .© 
aust  be  filled  with  the  same  lubricant. 

hhen  pindles  are  installed  In  place,  it  is  necessary  to  ensure  the 
proper  p  of  the  holes  for  the  air  supply  formed  in  the  spindle  journals. 

A  of  the  front  axle  reduction  gear  should  be  acconplished  on  a  stand 

or  or  i.  Press  the  outer  racts  of  the  front  end  rear  bearings  S  into 

hou?  eo  Plate  10-1S)  with  a  mandrel  until  they  rest  against  the  housing 

£11  erferenee  is  0.025-0.075  «a) . 

.at  the  inner  race  of  front  bearing  S  on  the  shaft  of  driving  gear  4 
iass  it  with  a  aandrel  or  press  until  it  rests  against  tho  face  of  the  gear 
[orference  is  0.019-0.048  «a) . 


Plate  10-59.  Pressing  the  outer  race 
of  the  double  tapped  bearing  out  of 
its  recess: 

1)  support  2)  recess  3)  outer  bear¬ 
ing  race  4)  mandrel 


Plate  10-60.  Method  of  pressing  out 
half-shaft  seal: 

1)  turning  spindle  body  2)  half-shaft 
seal  3)  puller  auxiliary  ring 
4)  puller  support  bracket  5)  screw 
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Kg-int  the  bevel  pinion  gear  4  in  assembly  with  the  inner  race  and  rollers 
of  the  front  hearing  on  shaft  3  4th  a  mandrel  and  press,  and  press  thea  on 
until  they  rest  against  the  shaft  fillet.  K  clearance  of  0-0.44  asi  is  allowed 
ir  the  fit. 

Press  bearing  2  cn*o  the  journal  on  the  front  end  of  the  pinion  gear  shaft 
until  it  rests  against  the  face  of  the  shaft  (interference  is  0.015-0.040  . 

Install  stop  ring  1  on  the  shaft  with  a  screwdriver  and  h««ier.  Set  the  shaft 
;r>  .i  device  (Plate  10-61)  in  the  vertical  position  aith  the  spllr.ed  end  up. 

Mount  the  adjusting  washers  7  and  carrier  6  in  asseably  with  the  outer  races  of 
the  bearings  on  the  pinion  gear.  Install  the  inner  race  with  the  rollers  of 
the  rear  bearing  with  a  hasaer  and  mandrel  until  the  race  rests  against  the 
adjusting  washers  (fit  fro*  interference  of  0.003  ma  to  clearance  of  0.052  sal. 

Mount  the  oil  deflecting  washer  13  on  the  shaft  with  glue  on  face  P.  Monnt 
the  sealing  gasket  and  cover  8  with  its  seal  in  asseably  on  the  housing.  Inst&i 
flange  9  with  the  deflectors  on  the  splines  of  the  shaft,  and  press  then  until 
they  ay»  seated  (fit  with  a  clearance  from  0-0.67  as) .  Install  the  support 
washer  10  and  fasten  the  flange  with  nut  11.  The  torque  moment  on  the  nut  must 
be  20-2S  kg  eaters .  Remove  the  unit  from  the  device. 

Install  the  bevel  pinion  gear  shaft  in  a  vise,  lightly  press  in  the  bearing 
carrier,  and  check  the  preliair.ary  interference  of  the  bearings. 

The  taperad  roller  bearings  of  the  bevel  pinion  gear  shaft  ure  adjusted 
with  a  snail  amount  of  preliminary  interference,  and  ?xial  clearance  is  not 
allowed.  The  moment  of  torque  necessary  to  rotate  the  shaft  in  the  bearings 
oust  be  within  the  limits  of  0.08-0.16  kg  meters,  which  corresponds  to  a  force 
of  2. 2-4. 5  kg  applied  at  the  flange  hub  for  the  first,  middle,  and  rear  drive 
axles.  The  method  of  checking  is  shown  in  Plate  10-22,  c. 

Measure  the  torque  moment  required  for  continuous  smooth  rotation  in  one 
direction  after  no  fewer  than  five  full  rotations  of  the  shaft.  The  bearings 
must  be  lubricated  with  transmission  oil  during  this  operation. 

While  the  rotation  moment  of  the  bevel  pinion  goar  of  the  front  (middle) 
axle  is  being  checked,  bearing  cover  20  (see  Plate  10-14)  must  be  movod  away 
so  that  the  centering  projection  of  the  reduction  gear  housing  6  goes  into  the 
recess  in  the  cover  and  the  seal  dees  not  form  resistance  to  rotation  of  the 
gear  shaft. 

Adjustment  of  the  preliminary  tightness  of  the  bearings  on  the  pinion  gear 
shaft  should  be  adjusted  with  a  selection  of  adjusting  washers  having  the 
required  thickness.  Two  of  these  are' installed  between  the  faces  of  the  bearing 
inner  races. 

The  factory  puts  out  adjusting  washers  having  thicknesses  ot:  7.25,  '’.49, 

7. SO,  7.60,  7. 70,  7.80,  and  7.85  a is. 
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After  final  adjustment  of  the  hearings  hi*  been  completed,  the  nut  fasten¬ 
ing  the  pinion  gear  flange  must  be  tightened  and  pinned.  Torque  moment  for 
tightening  the  nut  oust  be  20-25  kg  meters.  While  tightening  the  nut,  turn 
the  pinion  gear  shaft’  so  that  the  bearing  rollers  occupy  the  proper  positions 
between  the  beveled  surfaces  of  the  rings. 

After  assembly  and  adjustment  of  the  shaft,  it  is  recommended  that  the 
pinion  gear  in  assembly  with-  its  hosing  and  bearings  also  be  set  in  a  device 
and  turned  for  a  period  of  one  minute  with  a  shaft  speed  of  200  rpm.  After 
this  turning,  the  moment  for  shaft  rotation  in  the  bearings  is  again  checked 
with  a  dynamometer.  It  must  be  within  the  limits  of  C. 08-0. 16  kg  scoters. 

Assembly  of  the  cylindrical  driving  gear  and  rinv.  gevr.  Install  bearing  2 
on  thv  journal  of  the  ring  gear  1  (see  Plate  10-16),  and  *,jss  the  bearing 
until  it  rests  against  tho  fsce  of  the  gear  with  a  mandrel  and  press  (inter¬ 
ference  is  0.005-0.038  aw).  Install  spacing  ring  4  on  the  journal  of  the  ring 
gear  with  a  hammer  until  it  rests  against  the  face  of  tho  bearing  (from  a 
clearance  of  0.197  mm  to  interference  of  0.025  mo).  Press  key  3  into  the 
keyway  in  tho  driving  cylindrical  gear  journal.  To  case  fitting,  it  is  re- 
eoanended  that  the  ring  jear  in  assembly  with  its  bearings  be  oreviously  heatod 
in  oil  to  120*C  and  pressed  onto  the  shaft  journal  while  hot  with  a  mandrel 
and  press  until  they  rest  against  the  face  of  cylindrical  gear  5  with  an  intor- 
forar.ee  of  0.053-0.387  am.  After  assembly,  the  outer  raco  of  the  bearing  must 
rotate  freely. 

Assembly  of  the  differential-  Before  assembling  the  parts  of  the  differ¬ 
ential,  it  is  necessary  to  rub  them  off  with  a  soft  cloth  aid  lubricate  the 
assembly  surfaces  with  transmission  oil.  Tho  recommended  erder  of  differential 
assembly  is  as  follows. 

Sot  tho  differential  box  cup  on  a  plato  or  bench.  Install  tho  boaring 
inner  reev  with  the  l-ollers  on  tho  cup  journal,  and  pros*  it  with  a  mandrel 
until  it  rests  against  the  face  of  the  cup  (see  Plate  10-35)  with  an  interference 
of  0.010-0.045  mm.  Assembly  of  the  other  differential  r.up  is  performed  in  a 
similar  mamior. 

Install  one  of  tho  differential  box  cups  on  tho  support  on  a  bench.  In¬ 
stall  tho  ring  gear  1  (aeo  Plate  10-1?)  on  the  differential  box  cup.  Insert 
support  washer  6  and  half-shaft  gear  7  in  tho  cup  (c'.earanco  from  0.065-0.165  mm). 
Mount  the  four  differential  pinions  5  with  their  supporting  spherical  washers  4 
on  tho  journals  of  cross  3.  Ihe  differential  pinions  must  be  installed  on  tho 
Journals  of  the  cross  with  a  clearance  of  from  0.0‘;0-0.105  ram.  Lay  tho  cross 
in  assembly  with  tho  differential  pinions  on  che  differential  box  cup.  Tho 
cross  journals  have  a  fit  in  tho  cup  with  a  clearance  of  up  to  005  ram,  or  an 
interference  of  up  to  0.01  no. 

Lay  the  other  half-shaft  gosr  wit!  its  support  washer  on  the  differential 
pinions.  Install  the  second  differential  box  cup,  aligning  tho  marks  raado  with 
a  punch  during  disassembly.  .  Ins-ort  tho  bolts  into  cho  holes  in  the  differential 
box  cup,  aligning  them  with  the  holes  in  the  ring  gear.  Screw  the  nuts  onto 
the  bolts  and  tighten  thorn  with  an  angular  socket  wrench.  Torque  moment  on  the 
nuts  must  bo  12-14  kg  meters. 
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Check  the  correctness  of  the  differential  asaeebly,  Insert  a  iefcf  gauge 
between  the  supporting  face  of  the  half-shaft  geaxvand  e  support  washer 
opposite  each  of  the  four  openings  in  the  differential  box  cup.  Tie  clearance 
must  bo  within  the  limits  cf  9.05-1.2  for  each  side.  Deviation  of  the 
clearance  for  one  gear  must  not  he  greater  than  0.2  m.  The  differential 
pinions  and  half-shaft  gears  must  turn  easily.  Tight  rotation  of  the  gears  or 
their  binding  i.»  not  allowed.  AfttT  checking,  the  nuts  fastening  the  diffiten 
tial  box  cups  must  be  pinned. 


Plate  10-61,  The  bovol  pinion  gear  in  assembly 
with  the  bearings,  installed  in  a  device  for 
assembly  and  disassembly; 

1)  stop  ring  2  and  5)  bearings  3)  shaft 
4)  gear  6)  bearing  carrier  7)  adjusting  washer 
8)  pinion  gear  bearing  carrier  cover  9)  flange 
10)  washer  11)  not  12)  cotter  key  13)  oil', 
deflecting  support  washer  14)  device 


Assembly  of  the  reduction  go«r.  Install  tho  driven  bevel  gear  and 
drivis^g  cylindrical  gear  (see  Plato  10-16)  in  tho  recess  in  housing  6  (see 
Plato  10-14)  of  tho  reduction  gear.  The  fit  of  tho  outside  roller  bearing 
race  is  Accomplished  with  a  clearanc  >  from  0-0, 058  mm.  install  the  outer  race 
of  the  bevel  tapered  bearing  8  in  recess  10  of  tho  driving  cylindrical  gear 
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with  a  clearance  from  0*0.05  kb.  feseaibi©  the  inner  r&e*3  of  the  bevel 
tapered  roller  beaming,  installing  an  adjusting  ring  between  rhea.  Before 
assembly,  the  bearings  must  be  lubricated  with  transmission  oil,  bay  the 
adjusting  gaskets  on  the  flange  of  the  recess. 


Plata  10-62.  Measuring  lateral  clearance 
between  haver  gear  teeth 


Install  the  assembled  recess  with  its  double  bearings  in  Housing  6, 
guiding  the  hole  of  the  inner  bearing  race  onto  the  journal  of  iho  driving 
cylindrical  gear  shaft.  iress  the  inner  bearing  race  on?0  the  shaft  journal 
with  a  mandrel  and  has&sw  until  it  is  seated.  The  fit  of  the  bearing  recess 
in  the  reduction  gear  housing  is  accomplished  with  a  clearance  from  0-0.08  v&. 
The  fit  of  the  double  bearing  on  the  shaft  journal  is  accomplished  fret?, 
clearance  of  0.02?  oa  to  interference  of  0.002  s®. 

Mount  the  support  washer  on  the  end  of  the  shaft  and,  screwing  on  the 
nut,  tighten  it  (moment  is  20-2S  kg  motors) . 

The  <bt&lo  roller  bearing  8  of  the  driving  cylindrical  gear  shaft  is 
put  out  by  the  manufacturing  plant  with  selected  adjusting  rings  15,  and  there¬ 
fore  requires  no  additional  adjustment.  The  parts  of  this  bearing  are  not 
interchangeable,  and  therefore  changing  parts  from  one  bearing  to  another  is 
not  allowed.  The  inner  ruea  of  the  bearing,  which  has  the  letter  V  stamped  on 
it?,  face,  must  be  installed  on  the  aide  of  the  stamped  face  of  the  outer  race. 

Install  cover  7  with  Us  gasket  and  faster,  it  with  belts.  The  bearing 
recess  is  simultaneously  fastened. 

After  mounting  the  adjusting  gaskets  15  on  the  flange  of  housing  21  (seo 
Plata  10-14),  install  the  assembled  bevel  pinion  gear  shaft  (see  Plato  10-15) 

In  the  reduction  gear  housing.  Fasten  housing  21  in  assembly  with  the  covor 
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with  bolts,  -The  St&it  bearing  28  of  the  hovel  pinion  gear  shaft  is  installed 
in  its  recess  With  »  fit  from  clearance  of  0.037  m  to  interference  of  0.006  nwn. 
The  bev ei  pinion  gear  shift  bearing  housing  is  installed  in  the  reduction  gea? 
housing  recess  with  a  clearance  frt*a  0-0.067  m. 

The  bevai  pinion  gear  24  and  driven  gear  25  of  the  reduction  gvers  are 
matched  as  a  unit  at  the  factory  according  to  spot  of  contact  and  lateral 
clearance  in  the  cngfigssent.  They  are  lapped  together,  and  stamped  with  a 
unit  serial  number.  During  the  process  of  the  motor  vehicle's  operations,  the 
gears  are  worn  in,  and  therefore,  if  it  is  notessary  to  replace  one  of  the 
gear?,  simultaneous  replacement- Gf  both  of  Shorn  is  recommended,  Newly  in¬ 
stalled  bGvel  geas'S  must- have  the  some  unit  serial  nun&er. 

Whe?.»  the  new  b>vel  goal's  of  the  reduction  gear  are  installed,  they  must 
be  adjusted  according  Za  point  of  contact  and  according  to  lateral  clearance 
in  their  engagement. 

The  point  of  contact  on  the  pinion  gear  may  reaOh  the  top  edge  of  the 
tcothn  Tha  methods  for  correcting  the  point  of  contact  and  achieving  the 
proper  gear  engagement:  are  presented  in  Table  10-3. 

The  point  of  contact  is  marked  by  applying  a  thin  lay-3r  of  paint  on 
several  teeth  of  the  driven  gear  and  rotating  the  pinion  gear  9haft  in  both 
directions,  simultaneously  braking  tho  driven  gear  by  hand. 

The  lateral  clearance  between  the  teeth  of  tho  pinion  and  drivon  bovol 
3$ar3  must  bo  within  the  limits  of  0.15-0.40  nsn  at  the  wide  part  of  the  tooth, 
which  corresponds  to  a  rotation  of  tho  bevel  pinion  goar  shaft  flange  by  an 
amount  of  0.16-0.48  ms,  mansured  at  the  radius  of  the  bolt  holo  on  tho  flonpo 
with  9he  driven  gear  remaining  stationary  (Plate  10-62).  For  tho  middle  ax)o 
reduction  gear,  the  measurement  Is  taken  on  the  smallor  flange.  It  is 
necessary  to  cheek  the  lateral  clearance  on  no  fewer  than  four  toeth  of  tho 
driven  gear,  located  at  equal  distances  from  tho  circumferonco. 

$ben  new  gears  are  installed  In  the  reduction  gear,  it  is  necessary  to 
install  adjusting  gaskets  IS  (soe  Plate  10- 14)  having  2  mm  total  thickness 
boneath  the  flange  of  tho  pinion  goar  shaft  bearing  carrier.  Aftor  this, 
adjust  the  lateral  clearance,  moving  tho  driven  bevel  goar  by  changing  tho 
number  of  gaskets  12  beneath  tho  flange  of  bearing  rocess  10  of  tho  drivon 
gear  shaft,  and  than  chock  the  point  of  contact.  If  a  proper  point  of  contact 
is  not  achieved  as  a  result,  it  is  nocessary  to  move  the  bovol  goars  os  shown 
in  Table  10-3,  changing  the  number  of  gaskets  boneath  tho  flanges  of  tho 
pinion  gear  shaft  bearing  cax’rior  and  driven  geav  boaring  recess. 

After  finally  adjusting  the  point  of  contact,  no  fewer  than  two  gaskets 
9,1  mu  thick  must  bo  installed  in  each  gasket  sot.  Thin  gaskets  must  be 
located  on  both  sides  of  f.ho  gasket  set  to  attain  a  tight  hermetic  connection. 
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The  bolts  fastening  the  carrier,  recess,  and  covers  of  the  bearings  «ust 
be  tightened  after  final  adjustment  (tightening  moment  is  6*8  kg  meters).  If 
tho  gears  have  an  increased  lateral  clearance  in  their  engagement  as  the  result 
of  tooth  wear,  they  should  not  be  adjusted,  since  this  would  spoil  their 
proper  engagement.  The  bevel  gears  must  work  until  they  are  fully  worn  without 
additional  adjustment. 

When  installation  of  the  reduction  gear  components  and  adjustment  of  the 
gea*  engagement  have  boon  completed,  it  is  necensury  to  install  the  differential. 

If  the  studs  fastening  the  differential  bearing  covers  have  been  replaced, 
they  must  be  screwed  into  the  reduction  gear  housing,  tightened  (moment  is 
22-25  kg  meters) ,  and  then  pinned. 

Mount  tho  outer  races  on  the  rollers  of  differential  box  cup  5  (see 
Plato  10-14)  and  install  the  differential  in  the  reduction  gear  housing,  guiding 
the  outer  races  of  both  bearings  5  into  the  recess  in  the  housing.  Install 
differential  bearing  cover  33  and  adjusting  nut  4,  aligning  their  threads.  If 
fhe  cover  does  not  sit  in  place,  this  means  that  the  adjusting  nuts  are  cross- 
threaded  and  they  must  be  corrected  on  the  threads.  Installation  of  the  covers 
with  excessive  force  may  lead  to  damago  of  the  housing,  covers,  and  adjusting 
nuts.  After  installation  of  the  bearing  covers,  it  is  necessary  to  screw  nuts  34 
fastening  the  covers  until  they  are  seated  and,  after  this,  looson  them  enough 
so  that  adjusting  nuts  4  can  be  turned,  Adjusting  nuts  4  must  be  installed  so 
that  the  ring  gear  occupies  a  position  which  is  symmetrical  in  relation  to  its 
driving  gear. 

llio  differential  bevel  rollor  bearings  must  bo  adjustod  with  a  small  amount 
of  preliminary  tightness.  For  this,  the  adjusting  nuts  must  first  bo  sot  so 
that  the  differential  has  a  lateral  movement  not  exceeding  0.01  ram.  Ibo  amount 
of  lateral  movement  must  bo  checked  with  an  indicator  installed  opposite  tho 
ring  gear  rim  and  fastonod  on  the  bearing  cover. 

Aftor  this,  tighten  each  adjusting  nut  by  one  slot,  lock  them  in  this 
position  with  stop  3,  and  tighten  tho  stop.  Tighten  the  nuts  34  fastening 
the  bearing  c'vers  (moment  is  17-19  kg  meters)  and  pin  the®. 

While  adjusting  tho  bearings,  it  is  necessary  to  turn  the  differential 
several  times  so  that  tho  bearing  fellers  occupy  their  correct  position  between 
the  beveled  surfaces  of  the  rings,  before  assembly,  the  bearings  must  be 
lubricated  with  transmission  oil. 

Chock  the  operation  of  tho  reduction  gear,  turning  the  pinion  geur  shaft 
flange  by  hand.  During  this  operation,  tho  gears  must  turn  freoly  without 
binding  or  catching  on  the  reduction  gear  housing. 

Before  assembling  the  ball  support,  it  is  necossary  to  check  the  usability 
of  the  support  washers  14  (see  relate  10-19).  If  tho  washers  are  worn,  they 
oust  be  replaced.  The  washers  fit  into  the  ball  support  turnings  with  an  Inter- 
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I  ferenca  of  0.105-0.225  m.  If  necessary,  replace  the  half-shaft  seal  (eeo 
I  Plate  10-00) ,  The  new  seal  la  praised  into  its  ring  with  a  mandrel  and 

1  hamster  Cinte^f  rence  la  0.05-0.45  sat).  Ihe  ring  it.  assembly  with  the  seal  is 

|  pressed  into  the  ball  support  recess  (interference  is  0.015-0.155  mm).  Tit© 

|  order  of  assembly  is  as  follows.  Set  the  baU  support  assembled  with  the 
|  king  pins  in  the  turning  spindle  body.  Set  the  ball  support  in  assembly  with 
I  the  body  in  a  device  (see  Plate  10-49).  Set  the  bottom  king  pin  on  support  2. 

Mount  the  inner  race  of  becring  5  on  the  top  king  pin  and  press  it  onto  the 
|  king  pin  with  mandrel  6  until  it  rest#  against  «&e  face  with  an  interference  of 

I  0.003-0,052  iu.  Install  the  outer  race  in  the  top  hole  of  the  rotating  spindle 

\  body,  end  fit  it  in  the  body  with  a  hammer  find  mandrel,  with  a  clearance  of 

j  from  0-0, OS  m.  Turn  the  ball  support  together  with  the  turning  spindle  body 
I  in  the  device  and  press  the  inner  race  of  the  other  hearing  on  tho  king  pin 

]  and  the  outer  race  into  the  body  hole  by  the  indicated  method.  Screw  the 

j  cover  fastening  studs  into  the  turning  spindle  body.  Ley  the  adjusting  gaskets 
I  on  the  face  surface  of  the  body,  Install  che  bottom  and  top  covers  on  the 

|  studs,  and  mount  the  conic  split  bushings  and  spring  washers  on  the  studs. 

Screw  on  tho  nuts  and  tighten  them  until  they  are  seated.  The  tightening 
1  moment  of  the  nuts  must  be  10-18  kg  meters.  Check  rotation  of  the  king  pins 
in  the  ball  support  bearings,  and  if  necessary  adjust  them. 

Tho  turning  spindle  king  pin  bearings  of  "he  front  drive  axle  are  adjusted 
with  a  preliminary  tightness.  The  torque  moment  necessary  for  smooth  turning 
of  the  turning  spindle  body  must  bo  0,5-9. 6  kg  meters,  which  corresponds  to  a 

force  of  2. 0-2.4  kg  applied  at  a  hole  in  the  turning  arm  for  the  steering  tie 

red  (PUte  10-63).  During  this  operation,  the  bearings  must  bo  lubricated 
(see  the  lubrication  chart) . 

Axial  movement  of  the  bearings  is  not  allowed.  Ihe  absence  of  axial 
movement  #xy  be  checked  with  an  indicator  installed  on  the  face  of  the  lower 
king  pin  wK*  a  plug  screwed  into  the  cover.  Using  a  jack  or  lever,  wove 
the  rotating  spindle  upward,  during  which  tho  mavoment  of  the  indicator  hand 
will  show  the  .iresence  of  axial  movement  in  the  bearings.  In  order  to  elim- 
i  luate  axial  movant,  It  is  necessary  to  remove  the  required  number  of  adjusting 
gaskets  from  bone.'Ch  the  lower  cover,  since  the  lower  bearing  is  usually  worn 
;  more  severely.  U  it  becomes  clear  during  disassembly  that  wear  of  the 

bearings  is  idontiee’.  it  is  necessary  to  remove  an  identical  number  of  gaskets 
from  beneath  the  upper  and  lower  covers.  If  the  lower  king  pin  bearing  is 
severely  worn,  it  is  recu-*»endod  that  the  bearings  be  switched  free*  olaca  to 
place.  In  this  case,  the  adjusting  gaskets  must  be  removed  from  beneath  the 
upper  cover. 

During  installation  of  new  borings,  it  is  necessary  to  measure  their 
assembly  height  (from  the  support  fee*  of  the  outer  race  to  the  support  i’aco 
of  the  inner  race).  The  overall  thickness  of  the  gasket  set  installed  on  the 
side  of  the  Urge  bearing  must  be  larger  ay  the  amount  of  the  difference  in 
the  bearing/.1'  assembly  heights.  If  this  rule  is  not,  observed,  installation  of 
adjusting  gaskets  may  lead  to  a  loss  in  alignment  between  the  mating  spindle 
body  and  the  ball  support. 
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After  final  adjustment  of  new  bearings,  no  loss  than  ten  gaskets  0.1  nan 
in  thickness  nust  be  included  in  eech  of  the  gasket  sets,  TVo  gaskets  0,05  mm 
thick  and  one  gasket  0.1  aw  thick  must  be  installed  in  the  gasket  set  on  the 
side  of  the  turning  spindle  body,  and  the  remaining  thin  gaskets  are  installed 
an  the  side  of  this  cover  or  steering  'inkngo  turning  arm  to  attain  a  tight, 
hermetic  connection . 


During  the  process  of  adjustment,  it  is  necossary  to  turn  the  turning 
spindle  body  several  times  so  that  Ihe  bearing  rollers  occupy  their  correct 
position  between  the  races  of  thd  bearings. 


Plato  10-65.  Checking  the  preliminary 
tightness  of  turning  spindle  king  pin 
bearings 


After  adjustment  of  the  ball  support  bearings  is  completed,  install  the 
rubber  plug  in  the  slot  in  the  turning  spindle  body,  mount  the  sea'i  on  the 
ball  support,  and  ft- • ten  its  ring  with  bolts,  previously  placing  spring  washers 
beneath  the  bolt  heads.  Screw  th'  adjusting  colt  into  the  hole  In  the  turning 
spindle  body  and  adjust  with  t *  jhe  angle  of  turn,  which  must  be  within  the 
limits  of  29-30*.  In  this,  t.v  bolt  head  must  rest  against  the  bill  support. 
Whbn  adjustment  is  completed,  braze  the  support  bolt  to  the  turning  spindle 
body. 

Assembly  of  the  front  axlo  half -shaft.  joint.  Before  assembling  the  parts 
of  the  Joint,  it  is  necessary  to  rub  them  off  with  a  clean,  soft  cloth,  and 
lubricate  them  (see  the  lubrication  chart).  Assembly  of  the  joint  takes  place 
in  the  following  order,  fasten  the  inner  half-shaft  3  (see  Place  10-51)  in 
a  device  or  in  a  metal  working  vise.  Connect  the  stub  axle  with  the  inner 
half-shaft  (see  Plate  10-81,  h) .  Select  the  drive  baPs  6,  using  the  installa¬ 
tion  ball  with  the  flat.  Por  this,  place  it  in  the  center  sphere  of  the 
assembled  part*.  Sequentially  install  the  balls  (one  at  a  time)  in  the  four 
recesses  with  the  stub  axle  being  lightly  rocked  back  end  forth,  fhe  final, 
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locking  ball  U  Installed  in  its  receaa  only  af\ *r  it's  formed  surface  coincides 
with  the  fiat  on  the  installation  hall.  After  assembly,  check  the  operation 
of  the  joint  with  fc  dynamometer,  turning  the  etui  axle  by  an  angle  of  10-15* 
in  three  directions  in  plane  I-!  (see  Plate  10-51)  of  the  spindle;  in  plane 
MI  of  the  half-shaft,  and  in  plane  Ill-til  of  tie  two  opposite  balls.  The 
moment  necessary  to  turn  the  stub  axle  by  an  angle  of  10-15*  must  be  within 
the  limits  of  3-9  kg  utters,  which  will  correspond  to  a  force  of  10-30  kg. 

The  difference  between  the  largost  mounts  of  turning  n  the  three  planes 
w*3t  be  no  greater  than  1.5  kg  meters,  which  will  co  respond  to  a  force  of 
5  kg.  After  turning  the  stub  axle  at  an  angle  greater  than  10-15*,  the  turning 
moment  is  allowed  to  decrease  to  2oro.  When  tho  axle  in  turned  by  hand,  there 
must  bo  no  noticeable  binding  of  tho  balls. 

Tho  assembled  half-shaft  should  be  chocked  on  a  stand  at  30  rpm  with  a 
load  of  100  kg  meters,  and  the  stub  axle  of  the  joint  should  be  turned  at  an 
angle  no  less  than  31*  to  one  side  and  the  other,  relative  to  the  inner  half- 
shaft.  During  this  operation,  there  must  be  no  knocks  o*  gritting,  binding 
of  tho  drive  balls  on  the  central  ball,  or  grinding  of  the  joint  parts  on  tho 
half-shaft. 

In  a  case  whore  the  cited  defects  appear,  the  joint  ,'s  disassembled  and 
the  driving  balls  are  changed,  using  a  larger  dimension  if  the  moment  required 
for  turning  the  stub  axle  is  smaller  than  that  indicated,  o,*  a  smallor  dimension 
if  the  moment  for  turning  is  larger  than  that  indicated.  The  driving  balls 
range  in  diamotor  from  42.767-42,947  mm,  and  are  divided  into  nino  groups, 
differing  according  to  dimensions  by  0.02  nan.  The  dimensions  of  the  balls 
according  to  groups  aro  represented  in  Table  iO-8. 

After  selection  of  the  balls  is  completed,  it  is  necessary  to  disassemble 
tho  Joint.  Pull  out  the  selected  driving  balls  and  the  Installation  ball  with 
tho  flat.  Insert  a  central  ball  in  its  place,  and  assemble  the  joint  with  the 
newly  selected  driving  balls.  Tho  diameter  of  the  center  ball  ii  equal  to 
41.25-41.30  mm.  During  installation  of  the  fourth  driving  ball,  the  stub  axle 
is  pulled  out  and  turned  at  an  angle  allowing  the  fourth  ball  to  slip  into 
olaoo,  When  assembly  it  finished,  it  is  necessary  to  turn  the  sub  axle  until 
it  is  aligned  with  the  inner  half-shaft  and  remove  it  from  the  vis«t.  If  the 
Joint  is  assembled  with  driving  balls  from  various  groups  according  to  diameter, 
those  driving  balls  must  again  be  installed  in  their  former  recessen  when  the 
central  ball  is  exchanged.  If  necessary,  ropeat  the  operational  check  of  the 
assembled  half-shaft  ball  joint. 

Assembly  of  the  front  axle  turning  spindle.  The  spindle  assembly  Is  shown 
in  Plate  10-20.  If  worn-out  bushing  2  was  nressed  off  the  spindle,  *  new 
bushing  replacing  it  is  pressed  on  with  an  interference  of  0.09-0.21  mu.  The 
new  hushing  should  first  be  smoothed  out  to  a  dimension  of  52.95-53,01  mm,  and 
then  machined  with  a  reamer  to  a  dimension  of  53.4-53,$  rum.  Install  air  supply 
head  3  in  the  spindlo  recess  in  assembly.  Insert  fitting  4  in  n«*»bly  with 
Its  seal  in  the  hole  in  the  spindle,  and  screw  It  into  the  body  of  tho  air 


supply  head.  If  support  washer  6  i*  worn  out  above  the  allowable  dimension, 

)  «  new  support  wether  it  pressed  into  support  ring  S  with  en  interference  of 

0.03-0,21  mm  and  miad  into  the  slots  in  the  support  ring.  Install  the  ring 
in  assembly  with  its  support  weshor  on  the  face  of  the  spindle  and  fasten  it 
with  bolts.  Place  atop  washers  beneath  the  bolt  heads  before  this  is  done. 

After  the  bolts  are  tightened  down  firmly,  they  are  blocked  with  the  washers 
(bent  up  against  the  bolt  flats  and  ring) .  After  replacement,  aachino  the 
face  of  support  washer  6  to  a  dimension  of  2. 15 -2. 25  on. 

If  the  Inner  race  of  the  wheel  hub  inside  bearing  has  been  removed  from 
the  spindle,  it  should  be  again  pressed  onto  the  spindle  journal  until  it 
rests  against  the  fillet. 

Assembly  of  the  ball  support  with  tho  front  axle  housing.  Screw  the  ?*  ids 
halfWay  into  the  holes  in  tho  front  axle  housing  2$  (if  they  were  unscrewed) 

(see  Plate  10-11).  Connect  the  ball  support  body  with  the  axle  housing  in 

such  a  way  that  the  turning  arm  connected  with  the  steering  tie  rod  is  directed 

toward  the  side  of  the  flange  on  tho  final  drive  pinion  gear  shaft.  Align 
the  holes  in  the  bail  support  flange  with  the  studs  nn  the  axle  housing  flange. 
Press  the  Journal  Of  the  ball  support  into  the  hole  in  the  axle  housing  flange 
until  it  seats  with  thq  axle  housing  flange,  with  a  fit  from  clearance  of 
0.0S  mm  to  interference  of  0.02  ma. 

Install  spring  washers  on  the  studs,  screw  nuts  onto  them,  and  tighten 

them  until  they  are  seated  (toroue  moment  is  16-18  kg  meters).  Apply  fresh 

grease  inside>the  ball  support  (see  lu.  itatlon  chart). 

Assembly  of  the  front  axle  ia  conducted  on  a  stand.  Assemble  the  front 
axle  in  the  following  order.  Set  the  axle  housing  o.>  the  stand.  Lay  the 
sealing  gasket  on  the  face  of  tho  largo  housing  flange,  and  Install  the  re¬ 
duction  gear  asnembiy  (see  Plate  10-14)  in  the  rocess  in  the  axle  housing. 

Fasten  tho  reduction  gear  housing  to  the  axle  housing  with  the  exterior  bolts 
and  the  two  bolts  on  the  inside,  first  Installing  spring  washers  beneath  the 
bolt  heads.  The  torque  moment  on  the  bolts  is  9-11  kg  meters.  Install  side 
cover  24  (see  Plate  10-11)  of  the  reduction  gear  housing  with  its  sealing 
gasket,  and  fasten  it  with  bolts.  Screw  the  studs  into  the  turning  spindle 
body  if  they  were  unscrewed  during  disassembly.  Install  tho  inner  half-shaft  19 
in  asseebly  with  tho  stub  axle  ,n  the  ball  support,  and  axle  housing  in  such 
a  way  tTat  you  do  not  damage  the  seal,  and  so  that  the  splined  end  of  the  loner 
half-shaft  goes  into  the  splined  hole  in  the  half-shaft  gear.  The  fit  in  the 
splinod  connection  has  a  clearance  of  Q.03S-0.23S  mm.  Install  spindle  2  in 
•■aemtiy  with  the  stub  axle,  guiding  the  holes  onto  the  studs  of  the  turning 
spindle  body  in  such  a  way  that  hole  2  (Plate  10-64,  b)  for  air  supply  to  the 
front  axle  spindle  journal  is  in  the  proper  position. 

Install  the  •■'tndls  by  its  centering  collar  in  the  hole  in  the  ball  Joint 
body  with  a  mandrel  and  hummer,  attaining  fir  from  clearance  of  0.9ft  we  to 
interference  of  0.024  an.  Install  the  brake  backing  plate  30  ir  assembly  (see 
Plate  10*11)  on  the  studs,  and  mount  the  ring  with  the  outside  seal  12  in 
•ssesfcly  on  the  studs  sfter  servicing  the  seal  in  oil.  Mount  spring  washer* 
on  til#  studs,  screw  nuts  on  them,  and  tighten  them  with  a  socket  w±5nch  (moment 
is  5. 6-6.0  kg  meters).  Screw  fitting  13  with  its  Hose  into  the  sir  supply 
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{\ead.  Install  the  spr<mder  cams,  adjusting  covers,  brake  shoes,  and  chambers 
wheel  hub  ;  and  bearing  9,  screw  on  nut  3  fastening  the  bearing,  in¬ 
stall  lock  washer  8,  and  tighten  stop  nut  $,  Adjust  the  whoel  hub  bearings. 
For  Installation  u?  the  whoel  hubs  and  adjustment  of  iho  bearings,  see 
Chapter  IS.  For  installation  and  adjustment  of  the  brakes,  see  Chapter  16. 


Pinto  10-64.  Diagram  of  location  of  the 
he  1 os  In  the  spindle  for  »Vv  supply  to  the 
drive  axle  tixeo  of  the  Z11.-131  "setter  vehicle 
s)  longitudinal  aottion.  of  splndlo  h)  for 
front  axle  c)  for  middle  axle  d.)  for  rear 
axle 

1)  spindle  2)  hole  In  spindle  for  air  supply 


Mount  the  |«sh*t  on  the  hub  studs  and  then  $ount  splined  half-shaft 
flange  7,  previously  fitting  it  onto  the  splines  of  the  stub  axle.  the  fit 
at  the  spiled  confcsccian  is  with  a  clearance  of  0.03S-0.20S  tm.  Tito  splines 
waist  be  with  the  grease  u**d  in  packing  the  wheel  hubs.  Install 

-pcifPt  waahwa  m  the  studs,  screw  nuts  onto  them,  and  then  tighten  th«® 
(awawnv  i»  7  9  kg  aetata jf  .  Insort  valve  5  and  fasten  it  to  the  half-shaft 
fiasge. 

Ass«m&*y  of  the  rear  and  middle  drive  x)<-s  *».  «tai  Ur  to  as  seemly  of  the 
frent  drive  msle. 

wdj«»t9UU«  of  the  hearings  -and  gears  of  the  middle  and.  rear  axle  reduction 
l»4 f r  is  staiiar  to  adjusted  of  the-  reduction  gear  be#?im*s  Is'th*  front 


drive  axle.  Dicing  assembly  of  the  bovol  pinion  goaf  shuti  of  the  axlo 
reduction  goat,  the  support  washer  for  the  inner  race  of  the  roller  bearing 
should  bo  installed  with  the  stamp  C  on  its  face.  This  shews  that  the  woshor 
is  equipped  with  an  oil-slingls**  passage  with  £L right-hand  spiral.  It  is 
necessary  to  resaoBiber  that  when  the  motor  vehicle  is  moving  forward*  the 
convox  side  of  ths  tooth  for  the  middle  and  rear  axles  and  the  concave  aide  of 
the  tooth  for  th©  front  axle  is  the  tooth's  working  side  in  the  driven  bovol 
gear.  The  spindles  of  the  middle  and  rear  axles  should  bo  installed  according 
to  Plato  10-64,  o  and  d. 

Testing  dr.ive  axles.  The  asseiablod  rear,  middle,  tnd  front  axles  must  bo 
chocked  on  a  stand  or  with  a  run  of  the  motor  vehicle.  The  tested  axlo  must 
satisfy  *he  some  requirements  as  th©  axle  on  a  2IL-157K  motor  vehlelo. 

Tho  absence  of  binding  in  the  joints  of  the  front  axlo  must,  ho  checked 
with  tho  turning  spindle  set  in  the  straight  position,  and  also  when  they  aro 
at  the  extreme  turning  angles  to  the  right  and  left. 

Before  installing  the  drive  axles  in  tho  motor  vehicle,  it  is  necessary 
to  assemble  tho  wheels  and  fasten  them  onto  tho  axles.  Install  tho  springs  on 
tho  front  axles,  and  on  tho  middle  and  roar  axlos,  first  connect  tho  balancing 
suspension,  and  then  install  tho  springs. 

for  installation  of  the  axles,  first  raise  tho  fivut  part  of  the  motor 
vohiclo  frme  with  a  hoist  mechanism  and  roll  the  front  axlo  bonoath  the  frame. 
Connect  the  front  and  roar  ends  of  tho  springs  to  tho  fvamo  brackots.  Install 
the  shock  abserbors  and  lower  tho  front  pure  of  tho  frame,  haise  the  rear 
part  of  tho  frame,  roll  tho  roar  dr ive  axis  carriages  together  with  tho  balancing 
suspension  bonoath  tho  frame,  and  lower  tho  frame  onto  the  brackets  of  tho 
balancing  suspension.  Insert  the  bolts  fastening  tno  balancing  suspension 
brackets  to  live  longitudinal  rails  and  frame  cross  numbers,  screw  on  and 
tighten  the  nuts  until  they  are  firm,  and  release  the  motor  vohiclo  frame. 

Connect  tho  flexible  hoses  to  tho  brake  chambers ,  the  hoses  for  air 
supply  to  the  tiros,  the  longitudinal  steering  rod  and  tho  propel lov  shafts 
of  tho  trout,  middle,  and  roar  axles. 


<cna  of  parts 

Dimension#  of  parts  are  presented  In  fables  10-4,  10-5,  10-6,  10-7,  and 

10-8. 


Table  10-4.  Basic  dimensions  of 

roar  axle  parts  of 
mm 

the  ZIL-130  motor  vehicle. 

Dimension 

Notuir.ai 

Allowable  without  repair 

Rear 

KCh  35-10  iron  (GOST  1215-59). 

Diameter  of  hole  for  fir's  $ 

uxlo  housing 
(cast) 

half-shaft  tube  journal 
Diamotor  of  hole  for  second 

74.92-74.96 

74.98 

half-shaft  tube  joumal 
Diameter  of  bole  for  third 

73.00-73.12 

73.14 

half-shaft  tube  journal 
Diameter  of  hole  for  fourth 

72.00-72.12 

72.14 

half-shaft  tube  journal 
Diameter  of  housing  journal 

71.00-71.12 

73.14 

for  roar  axl«  hub  seal 

93. 20-93. SO 

93,10 

Hour  uxlo  housing  (woldcd) 
Typo  20  stool  (GOST  1050-60) . 


Diameter  of  journal  for 
whool  hub  inner  roller 
bearing  race 

Diamotor  of  journal  for 
wheol  hub  outer  boaring 
race 

Diameter  of  journal  for 
whool  hub  Inner  bearing 
seal  ring 

Diamotor  of  throads  for 
whool  hub  outer  bearing 
fastening  nut 


84.925-84.960 

74.94-7-l.97 

93.060-93.085 

M72  X  2,  class 


84. 9C 


74.92 


93.04 


Half-shaft  tube 


Type  45  stool  (TU  78-85);  hardness --HB  235-321  used  only  with  the  cast  rear 
uxlo  housing. 

Internal  tube  diameter  56.5-58.5 

Diamotor  of  half-shaft 
tube  Journals  for  roller 

bearing  race  ”4. 94-74 .97  74.92 

Diameter  of  tube  journals 
for  roar  axlo  housing; 
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[Table  10-4,  continued] 


First 

74.94-74.9? 

74.92 

Second 

73.16S-7S.225 

73.14S 

Third 

72.165-72.225 

72.145 

Fourth 

Disaster  uf  thread*  for 
wheel  hub  out  * 

71.16S-71.22S 

71.145 

hearing  fastening  nut  ,17?  X  i.S,  class  2 

Reduction  goer  housing  and  its  cover 

KCh  35-10  iron  (GOST  1215-59). 

Diameter  n£  hole  for 
pinion  goar  shaft 

i-o ller  bearing 

Diameter  of  hole  for 

140,018-140. 060 

140.10 

housing  cover 

Diameter  of'  hole  for 
differential  roller 

135. 00-155.04 

133.06 

bearing 

Diameter  of  threads 
for  reduction  gear 
housing  cover 

iiO.00-13C.04 

130,08 

fastening  bolts 
Diameter  of  threads 
for  fastening  bevel 
pinion  gear  shaft 

M12  X  1.75,  class  2 

bearing  housing 
Diawetor  of  holo  in 
left  cover  for 

Ml 2  X  1.75,  class  2 

bearing 

Diameter  of  hoio  in 
right  cover  for 

109.841-109.976 

109.985 

bearing 

Diamotev  of  journal  in 

119.941-119.976 

119.985 

loft  and  right  covers  134 .845-13-1.900 

Dovel  pinion  gear  ?haft  carrior 

KClt  35-10  iron  (GOST  1215-59). 

Diameter  of  holo  for 

134.81 

large  roller  bearing 
Diameter  of  hole  for 

139.932-139.972 

139.99 

small  roller  boaring 

109.941-109.976 

109.99 
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[Tcbia  1 0-4.  contisuadj 


Seyol  pinion  gear 

Nua&tr  9i  te«ih*-13;  JOCjST  steel  ((itiST  454S-61);  hardened  \&y&r  dcpth--l-1.4  ms 
hardness  of  surface  Ihyer- -H&C  St-62. 


Diwwtcr  rtf  iargor 
jouKWl  for  roller 


bearing 

Dtaaoter  of  scalier 

65,003-65.025 

64.9 

J«un??4  f o?  roller 
bearing 

49.9SS-S0.G04 

49.*/ 

Length  of  gear  teeth 
Thickness  of  sn lined 

42v66-43,00 

-  Nf 

teeth 

6.94-6 .99 

6.3S 

- 

c«mt  bearing  cover 

KCh  SS-i$  iron  (COST  1215-39) . 

Diameter  of  cover  recess 
for  seal 

Diameter  of  cover  journal 

85. GO-93. 0“ 

95.2 

for  hole  in  pinion 
gear  shaft  bearing 
carrier 

193.86-109.95 

1Q9.7? 

Bevel  pinion  goat-  shaft  flange 

Typo  45  stool  (GOST  1050-60) 
HRC  56-62 . 

;  depth  of  case  hardened- I*yer-«1 

.0-2.5  per; 

Diaaeter  of  flange 
jounsel  for  seai 

Oiaaoter  of  hdes  for 

61.94-62.00 

61.80 

bolts 

14.24-14.36 

15.00 

Width  of  grooves  in 

flange  splinod  portion 

7.00-7.05 

7.2 

Differential  box  cup 

Type  6  stool  (GOST  580-60). 

Difl-v'tor  of  hole  for 

half- shaft  gear  journal 
Diameter  of  journal  for 

75.00-75.06 

75.20 

rollor  bearing 

Diameter  a."  hole  for 

75.01-75.03 

75.00 

difforontiel  cross  pins 

28.02-28.05 

28.10 

I 


W 


[Table  10r<»f  continued] 


14, 24 -U.  *6 


Hiaaeter  of*  hole  $&r 
coaxes*  ion  bo its 
Diasetsr  of  turning 
end  cup  for  ge*r; 

Inner  198.SG4-198.3SS 

Site?  249.7-250.0 


U.S 

m  .97 


BiSOSST,. 


SS  ?P  steel;  depth  of  :sse  hardened  layer— 1-2. S.  e»;  K*r«incss  of  surface  leper* 
HRC  33-63;  nuaber  of  teeth— 47. 


Bianeser  of  fitting  hole 

for  differential  cups  198.000-133,027 
Tb«th  length 
Tooth  thteknass 

(Measured  at  height 
of  5.42  aa) 


70 


198.05 


S.2 

Differential  cross 


7.7 


Iflkhfff  steel  (GOST  4543-61);  depth  if  hardened  layer— 0.8-1. 2  ma;  hardftess  of 
surface  layer— HRC  56-62 


Diane  ter  of  cross  journal  28.00-28.03 


27.97 


Differential  pinion 


Z5KhGT  steel  (ChMIU  TsNIIChM  561-61);  depth  of  hardened  layeT--0.9-l .3  ma; 
hardness- -KRC  58-6S;  rnuaber  of  teeth--Il. 


Oiasater  of  hole  for 
cross  journal 
External  diaawter  of 
bushing 

Internal  diameter  of 
bushing 


28.960-28.105 
29.67-29.70 
28.060-28.105 
Half-shaft  near 


28.15 


28.15 


l$KhGT  steel  (GOST  4543-61);  depth  of  hardened  layer--l-1.4  ram;  hai’dness-- 
HRC  56-62;  nuabor  of  toeth--22. 


Diasaeter  of  gear 
journal 


74.895-74.935 


74.75 
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(Tsbie  10-4 #  continued] 


Driven  beysl  goer 


Kuafcer  etf,tee3h--25-j  SOKhGT  steel  (GOST  4543-61) ;  depth  of  hardened  layer- 
1-1.4  w.  hardness  of  surface  Jay*r*-HRC  56-62. 


Tooth  length 
Disaster  of  hole 
for  rivet 
Msuseto?  of  hole 
for  driving 
cylindrical  gear 


59.9S-40.00 

10.2 


110.000-110.054 
Driving  eylindrissi  gear 


lVcS 

no. os 


Nuaber  of  tssth — 14 j  20ShNH  steel  (GOST  4543-61);  depth  of  hardened  Uyer— 
0. 9-1.3  aai  tooth  sot'face  hsrdiie3s~i&C  54-62. 


OianstsT  of  larger 
journal  for  rslics 
bearing 

pisiwter  of  SKfdler 
journal  for  roller 
bearing 

Oiaaster  of  support 
surface  far  driven 
b?vel  g«?er 
Tooth  length 
T&osh  thickness 
Piaseter  of  hoio  for 
rivets 


length  of  left  snd 
right  half*  shaft 
(along  the  flanges) 
Diae-star  of  hole  for 
hub  studs 

Tooth  width  on  half- 
shaft  splined  portion 
Di water  of  threads  in 


§4, 982-55. 005 

,i«  .97 

4S.98S-SQ.004 

49.9 1 

.uo.070-na.09S 

110.07 

75 

•  -• 

10.3 

-•- 

10  ,2 

10.  s 

Half -shafts 

i) ;  depth  of  case  harda.-.'ad  Isyer 

--6.0  ®a; 

>:  for  hub  3tuds--12  (6.t  m  in 

d.laaotor) 

loos-iau 

.  - 

16.  t 

17.0 

5.17 

S  .90 

Ml 2  X  1.7S,  class  2 

-- 
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Table  10-5.  Beale  dimensions  of  the  drive  axle  parts  of  the  ZIL-1S7  motor 

vehicle,  an 


Dissension  Nominal 

Housing  and  elvers 
KCh  35-10  wrought  iron  (GOST  1215-59). 


Allowable  without  repair 


Diameter  of  hole  for 
differential  box 
roller  beer ins 
Diameter  of  hole  for 
pinion  shaft  rear 
roller  bearing 
Diameter  of  hole  for 
pinion  shaft  bearing 
carrier 


109. 941-109,976 

61.95-&1.98 

98.50-98.57 

Axis  half-shaft  jacket 


110.000 

62*00 

98,60 


Typo  45  steel  (102P  X  i&P,  tube,  GOST  8732-58  and  GOST  8731-58);  hardness-- 
ME  197-229. 


Diameter  of  hole  for  seal 
in  front,  middle,  and 
rear  drive  axles 
Diameter  of  hole  in 

jacket  for  ball  support 
journal  of  front  axle 
Diameter  of' turning  In 
half-shaft  jacket 
flange  in  middle  and 
rear  drive  axles  for 
spindle 


80,00-80.06 

70.000-70.046 

160.000-160. 063 
Spindle 


80.20 

70-080 

160.120 


4QKh  steel  (COST  4543-61);  depth  of  case  hardenod  layer--l-3.S  mm;  hardness- • 
KRC  50-62. 


Diameter  of  journal  for 

wheel  hub  outer  hearing  74.34-74.97 

Diameter  of  journal  for 

wheel  hub  inner  hearing  79.94-79.97 

Diameter  of  journal  in 
spindle  for  air  supply 
head  seal  67.94-68.00 


74.92 

79.92 

67.  Pj 


-522- 


(Table  10-5,  continual] 


Diameter  of  journal  in 
spindle  for  inner  hub 
SMi  £4.86-95.00 

Diameter  of  journal  in 
spindle  for  hole  in 

Cuming  spindle  body  159  962-160.022 
Diameter  of  threads  for 
wheel  hub  outer 

bearing  fastening  nuts  M72  X  1.5,  class  2 


spindle 


KCh  55-10  iron  (GOST  121S-S9) . 


Diameter  of  hole  for 
king  pin  bearing 
Diameter  of  hole  for 
spindle 

Diameter  of  hole  for 
turning  spindle  body 
bushing 


72.00-72.03 


160.000-160.065 


25.000-25.035 


40KhN  steal  (GOST  4543-61) ;  hardness--H8  229-269. 


Diai«t*r  of  support 
journal  for  half- 
shaft  jacket 
Oiaactor  of  turning 
for  half-shaft 
support  washer 
Diameter  of  hole  for 
king  pin: 

First  grip 
Second  grip 


69.97-70.00 


65.00-65.12 


38.000-38.037 

38.500-38.527 

giM-gln 


40  Kh  steel  (GOST  4543-61);  hardness—HRC  35-42. 


Diameter  of  king  pin 
journal  for  inner* 
bearing  race 
Diameter  of  king  pin 
journal  for  ball 
support: 

First  group 
Second  group 


30.002-30.017 


38.035-38.052 

38,535-38.552 


94.70 


1S9.9SC 


72.05 


160.120 


69.94 


29.98 
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[Table  10-5,  continued] 


Beafing  carrier 
KCh  35-10  iron  (GOST  1215-59). 

Diameter  of  hole  for 


front  and  rear  bearings 
Diameter  of  hole  for 
bearing  carrier 

99.925-99.960 

99.980 

fastening  bolts 

12.5 

Bevel  pinion  gear 

12.8 

20KH2N4A  Tteel  (GOST  4543-61); 
HRC  58-6^;  number  of  teeth--6. 

Diameter  of  journal  for 

depth  of  hardened  layov- 

-1.2 -1.6  wn;  hardness 

rear  bearing 

Diameter  of  journal  for 

45.018-45.035 

45.00 

front  bearing 

Diameter  of  tail  journal 

44.965-44.980 

44.95 

for  bearing 

25.015-25.030 

25.0 

Gear  tooth  length 

Gear  tooth  thickness 
(measured  at  height  of 

45.0 

9.85  mm) 

Tooth  thickness  of  gear 

13.46 

13.2 

spimed  portion 

5.925-5.97? 

5.85 

Diameter  of  threads 

KCh  35-70  iron  (GOST  1215-59). 

Diameter  of  hole  in 

M2 4  X  1.5,  class  2 

Bearing  carrior  cover 

cover  for  seal 

82.00-82,07 

Pinion  goav  shaft  flange 

82.25 

Type  45  stool  f'jOST  1050-60);  depth  of  case  hardonod--l . i  -1 .3  am;  hardness-- 
HRC  54-62. 


Diameter  of  flange 


journal  for  seal 

Groovo  width  on  flange 

54.88-55.00 

54 . 70 

splined  portion 

Diameter  of  holes  for 

6.00-6.05 

6.10 

fastening  bolts 

14.24-14.36 

0 
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Differential  box  cup 
KCh  35-10  wrought  iron  (GOST  1215-59). 

Planetar  of  journal  for 


roller  bearing 

Diameter  of  recess  for 

65.01-65.03 

64.99 

half-shaft  gear  journal 
Diameter  of  ho’ os  for 
differential  cross 

58.000-58.046 

58.10 

pins 

Diameter  of  spherical 
surfaces  for  differ¬ 

22.150-22.175 

22.20 

ential  pinion  washers 
Diameter  of  holes  for 

119.60-119.690 

119. CO 

tension  bolts 

12.12-12.24 

12.60 

Driven  bevol  gear 

2P'fli2N4A  steel  (GOST  4543-61);  depth  of  hardened  layor--l .2-1 .6  mm;  hardnoss 
of  surface  layer- -HRC  .58-65;  number  of  tooth- -40. 

Tooth  length  44.2 

Tooth  thickness 

(measured  at  height  of 
2.52  mm)  5.94 

Diameter  of  hole  for  gear 

fastening  bolts  11.5 

Differential  cross 

20Kh2N4A  steel  (GOST  4543-61);  depth  of  hardened  layer--l ,0-1 .4  mm;  hardnoss- 
HRC  58-65. 

Diamotor  of  cross  journal  22.125-22.175  22.0 

Differential  pinion 

Number  of  toeth--U;  12KhNZ  stool  (GOST  4543-61);  dopth  of  hai’donod  layor-- 
0.9-1. 3  mm;  hardnoss--HRC  58-65, 

Tooth  length  12,0 

Tooth  thickness 

(moasurod  at  height  of 


5.67  mm) 

8.  OS 

7.8 

Diameter  of  holes  for 

cross  journals 

22.25-22.295 

22,40 
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[Table  10-5;  continued] 


Half-shaft  aeav 

Number  of  teeth— 20;  X2Kh2N4A  steel  (COST  4543-61);  depth  of  hardened  layer— 
0.9-1. 3  tsus;  hardness --HrtC  58-65. 

Disaster  of  gear  journal 
for  hole  in  differential 


boot 

57.89S-57.935 

57.85 

Gear  tooth  length 

Gear  tooth  thickness 

19.0 

m  m 

(measured  et  height  of 
3.65  mm) 

7.63 

7.40 

Width  of  groove  in  gear 

splined  portion 

4.43 

4.5 

R*' .f  and  middle  drive  axle  half-shafts 

m*  e— w— wmmm  tmmmm  mihhhw  jiwuri  imiuii^w  ■mini 


40KhGTR  steel  (ChMTl  TsNUChw  974-63);  hardnoss-HB  388-444. 
Diameter  of  half -shaft 


journal  for  seal 

Tooth  thickness’  of 
half-shaft  splined 

44.4-44.5 

44,2 

portion 

4.17-4.25 

4.0 

Half-shaft  length; 

loft  rear  axle 

1051 

-- 

Right  rter  axle 

972 

Left  middle  exle 

887 

« - 

Ri  jht  middle  axle 

1137 

-- 

Front  axle  hal f-shaft 


2QKh2N4A  steel  (GOST  4543-61);  hardenod  layer  depth--l .2-1 .6  mm;  hardnoss— 
HftC  58-65. 

Inner  half-shaft  length; 


Right 

953.S-954 .5 

Left 

Stub  axle  length  (right 

463.5-464.5 

-  - 

end  left) 

Diameter  of  stub  axle 
journal  for  spindle 

373.45-375.0 

bushing 

Di  water  of  inner  half- 

47.9-48.0 

47.8 

shtvft  journal  for  seal 
Tooth  width  of  Inner  half- 

44.4-44.5 

44.2 

shaft  splined  portion 
Tooth  width  of  stub  axle 

4.17-4.25 

4.0 

splined  portion 

3.60 

3.4 
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(Table  10-5,  continued] 


Diameter  of  center  ball 

31.50-32,00 

— 

Diameter  of  drive  balls 

34.83-35.010 

Front 

axle  half-shaft  splined  flange 

40 Kh  steel  (GOST  4543-61); 

hardness— HB  241-270. 

Diameter  of  flange  journal 
for  hubcap 

Groove  width  of  flange 

110.43-110.50 

110.40 

splined  portion 

Diameter  of  holes  for 

3.64 

3.7 

flange  fastening 
bolts 

12.5 

12.8 

Table  10-6  Diameter  of  half-shaft  ball  joint  driving  balls  of  the  ZIL-157K 

motor  vohicle,  tna 


r  ii-t 

1 

.‘M.M-.'M.HA 

II 

.W.v~:u(87 

III 

IV 

MM') -.M.  U| 

S 

M.9U  M.»M 

\  1 

» | 1 

VII 

M.U'i  b»tOT 

Mil 

r  VI  ».  .»!  '!» 

i  M.'*l  Vi  II 

i 


Koy:  a)  Ciioup 

b)  Diameter 
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Table  10-7.  Basic  dimensions  of  drive  axle  parts  of  the  ZIL-131  motor  vehicle, 


Dimension 


Nominal 


Drive  axle  housings 


Type  35  steel  (GOST  1050-60) . 


Diame  or  of  hole  for 

reduction  gear  housing  315.00-315.34 

Diameter  of  hole  for 

front  axle  ball  support  8f-  iC-88.035 
j  ourna.t 

Diameter  of  turning  in 
middle  and  rear  axle 
lu.  sing  flange  for 

spindle  journal  133.000-163.045 


Spindle 


Allowable  without  repair 


315.50 

88.060 

183.080 


40Kh  steel  (GOST  4543-61);  dopth  of  case  hardened  layer--! .0-3.5  mm;  hardness-- 
HRC  56-62,  hardness  of  non-caso  hardened  $urfaees--HB  229-255. 


Diametor  of  journal  for 


drivo  axlo  housing 

Diameter  of  journal  f  i? 
wheel  hub  outer 

182.977-183.024 

182.945 

bearing 

Diametor  of  journal  for 
whoel  hub  innor 

74.94-74.97 

74.92 

boaring 

Diametor  of  spindln 
journal  for  wheel 

79.94-79.97 

79.92 

bearing  innor  seal 

Inner  diameter  of  front 

114.36  115.00 

114.60 

axle  spindle  bushing 
Diamotor  of  threads  for 
wheel  hub  outor  bearing 

S3. 4-53. 6 

54.00 

fastening  nuts 

Typo  45  stool  (GOST  1050-60) ; 

Diameter  of  support 
journal  for  front 

M73  X  1.5 

Spindle  ball  support 

hardnoss--HB  217-255. 

axle  housing 

Diameter  of  turning  for 
inner  naif-shaft  support 

87.985  -88.020 

87.95 

washor 

74.00-74.06 

74 . 30 
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(Table  1C- 7,  continued] 


Di&aeie,  of  hole  for 


king  pan 

42.000-42.027 

-  - 

40l0i  steel  (GOST  4S43-6i); 

king  pin 

hardness --HRC  35-41. 

Diaaeter  of  king  pin 
’oiiml  for  inner 
bearing  race 

40.00  -40.020 

39.98S 

Diase ter  of  kign  pin 
journal  for  ball 
support 

42.03S-42.052 

-- 

Rotating  spindle  body 

KCh  M-W  iron  (GOST  1215-SS) . 

Diaaeter  of  hole  for 
spindle  journal 

183.000-H3.075 

18?. 100 

Dlaaetei'  of  body  hole 
'“or  king  pin  bearing 
outer  vaee 

90. 000 -9b. 035 

90. OSS 

kCh  IS- SO  iron  (GOST  121S- 

Reduction  gear  housing 

59). 

Diaaeter  of  hole  for 
recess  for  driving 
cylindrical  gear  ska ft 
bearing 

105.000-105.035 

1 OS. 050 

Disaster  of  hole  for 
driven  conic  gear- 
shaft  roller  bearing 

1 50 . 000 -150.040 

150  060 

Diaaeter  of  hole  for 
differential  roller 
beai ing 

125. 000 ->25.040 

12S.Q6G 

Diaaeter  of  holo  for 
bevel  pinion  gear 
shaft  bearing  carrier 

125. 000  123.040 

1 23.060 

Diaaeter  of  reduction 
gear  housing  fitting 
belt 

3l4.78s-3S5.OCT. 

3.U.600 

iHaJferier  of.  fHla  for 

rear  &xie 
bevol  pialsn  gbtr* 

shaft  roller  bearing 

90,  Of 0-90. 055 

90 , 060 
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[Table  10*7,  continued] 


Diameter  of  hole  for 

front  axle  bevel  pinion 
gfr: :?ahfcft  roller  bearing 


61 .949-61*979  62.000 

Driving  cylindrical  goarshaft  bearing  recess 
KCh  35-10  iron  (GOST  12iS-S3). 


Diameter  of  hole  for 
outer  race  of  driving 
cylindrical  goarshaft 
doyblo  tapored  bearing 
Outer  fitting  diameter  of 
rocoss  in  reduction  gear 
housing 


90. 000-90. 03S 


90.060 


104.977-105.000  104.960 

hearing  carrier  for  bevel  pinion  gears haft 
KCh  35-10  iron  (GOST  1215-59} . 


Diameter  of  hole  for 
outor  race  of  taptrod 
bearings 

Exterior  fitting  diameter 
of  carrier 


109.925-109.960 
124. 973-125,000 

Front  axle  bevel  pinion  gearshaft 


109.980 

124.960 


40Kh  steal  (GOST  -1543-61);  depth  of  ease  hardened  layor--1.5-4  ram;  hardness 
HRC  45-62;  hardness  of  non-case  hardened  surfaces  - -HRC  28-33. 


Dlamotor  of  journal  for 


rol  l  or  bearing 

25.015-25.030 

in 

o 

o 

© 

Diameter  of  journal  for 

bevel  pinion  gear 

45. 983-46. COG 

45.965 

Exterior  diameter  of 

shaft  along  splines 

44.983-45.000 

44  .965 

Thickness  of  spline  tooth 

6.9x0-6,990 

6.850 

Diameter  of  threads  for 

flange  fas  toning  nut 

M33  X  1.5.  class  2 

Bevel  pinion  gtarshaft  of  middle  and  roar  axle 

reduct ; 

«0KhUTR  steel  (ChfflTJ  TsNIlChM 

974-63) ; hardness  - -HF"  42-4d. 

Diameter  of  journal  for 

roller  bearing 

49.992-50  008 

49  .975 

-  5  30  • 
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(Table  10-7,  continued] 


Diameter  of  journal  for 
hovel  pinion  gear 
Exterior  diameter  of 
shaft  along  the 
splines  for 
'Sickness  of  spline 
tooth 

Diameter  of  threads 
for  flange  fastening 
nut 


45.983- 46.000 

44.983- 45.000 
6.940-6.990 

*33  X  1,5,  class  2 
Bevel  pinion  gear 


45.965 

44.965 
6.850 


Number  of  t<aeth--ll;  29Kh2N4A  steel  (GOST  4543-61);  depth  of  hardened  layer— 
1,2-1. 6  no;  surface  hardness —HAC  60-65 jcore  hardness— NRC  35-45. 

Diameter  of  journal  for 
front  taperod  roller 
bearing  inner  race 

'  (at  a  length  of  27  mm)  60.019-60.033  60.000 

Diameter  of  Journal  for 
rear  tapered  roller 
bearing  inner  race 

(at  a  length  of  40  mo)  59.968-59.988  S9.9S0 

Diameter  of  hole  for 

shaft  journal  46. 000-46. 027  46.045 

External  diameter  of 

spline  hole  4S.34-4S.50  45.70 

Width  of  splino  groove  7. 00-7. OS  7.14 

Thickness  of  gear  teeth 
(measured  at  height  of 

10.13  sua)  11.38  11.10 


Bevel 


Type  45  steel  (GOST  10S0-60);  depth  of  case  hardened  layer— 1-2.5  mm;  surfaco 
hardnosn— HRC  56-62. 


j  seal 

External  diameter  of 

61.94-62.00 

61 .75 

splined  hole 

45. 00-4S. 05 

45.07 

) Width  of  splino  groove 

7.00-7.0? 

7.15 

| Diameter  of  holes  for 

)  bol ts 

14.24-14.36 

15.00 
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[Table  JO-7,  continued] 


Driven  bevel  gear 

Number  of  teeth— 19;  20Kh2N4A  steel  (GOST  4543-61);  depth  of  hardened  layer— 
1.2-1. 6  «a;  surface  hardness— HRC  60-65;  core  hardness— HRC  35-45. 


Diameter  of  journal  for 
bearing 

Diameter  of  holr  £or 
shaft  journal 
Tooth  length 
Gear  tooth  thickness 
(measured  at  height  of 
5.24  mm) 


70.003-70.023 

48.000-48.027 

33 


8.52 


69.985 


8,25 


Driving  cylindrical  gear 

Number  of  teeth— 12;  20KhNM  steel  (Tt)  K0  8-64);  depth  of  hardened  layer— 1-1.4  mm 


surface  hardness— HRC  60-64; 

core  hardness—HRC  30-  42. 

Diameter  cf  journal  for 

driven  bevel  gear 

Diameter  of  journal  for 

48.060-48.087 

-- 

im:oT  race  of  tapered 
roller  bearings 

39.973-39.990 

39.955 

Tooth  length 

Tcoth  thickness 

70 

“  “ 

(measured  at  height  of 
o.97  mm) 

9.39-9.34 

9.14 

Diameter  of  threads  for 

tV't 

M36  X  1.5,  class  2 

-- 

Ring  goar 


Number  of  toeth--51;  30KhGT  steol  (GOST  4543-61);  dopth  of  hardened  layer-- 
1-1.4  mm:  surface  hardness—HRC  69-65;  core  hardness  —HRC  35-45. 

Diameter  of  fitting  hole 
for  differential  box 

cups  190.000-190.027 

Tooth  length  65 

Tooth  thickness 

(vneosured  at  height  of 

3.24  mm)  7.62S-7.67S  7.42 

Differential  cup 
KCh  35-10  iron  (GOST  1215-59). 
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(Tabic  10-7,  continued] 


Diaxeter  of  journal  for 

roller  bearing  70.01-70.03  69.99 

Diaxeter  of  hole  for 
half- shaft  gear 

journal  7S.00-7S.06  75.12 

Diaxeter  of  holes  for 
differential  cross 

journals  26.02-2S.0S  28.08 

Disaster  of  differential 
pinion  washer  spherical 

surfaces  160.7-150.9  161.* 

Diaxeter  of  holes  for 

tension  bolts  14. 24-14. 36  14CS 


Differential  cross 

25  KhGT  steal  (ChMIV  TsNIIChH  761-62);  depth  of  hardened  U-;  er— 1-1.4  *as; 
surface  hardness --HKC  S6-62. 

Diaxeter  of  cross 

journals  28.00-28  27.98 

Differential  pinion 


Number  of  teoth--ll;  2S  KhffT  steel  (OiKTU  TsNIIGiM  761-62);  depth  of  nitrided 
layer--0.8-l .1  am;  surface  hardnes$--HRC  S8-6S;  core  hardness--HRC  35-4S. 

Internal  diaxeter  of 
hole  in  pinion  bushing 


for  crass  journal 
Thickness  of  pinion 

25.060-28. 105 

28.15 

tooth  (neasured  at 
height  of  6.68  ■■) 

10,57-10.72 

10.35 

Half-shaft  gear 

Nuaber  of  teeth--22;  18KhCT  steel  (GOST  4543-61);  depth  of  hardened  layer-- 
1-1.4  aua;  surface  hardness--HRC  56-62;  core  hardness--HRC  30-45. 

Diaxeter  of  gear  journal 
for  hole  in  differential 

cup  74. 895-74. 93S  74.75 

Tooth  thickness  (measured 

at  height  of  5.1  an)  8. 65-6. SO  8.25 

Width  of  spline  groove  5.367-5.452  S,65 

Rear  and  ai.Jdle  drive  axle  half-shafts 


4SRP  steel  (VTU  1063-63);  depth  of  case  hardened  layer--6  urn;  surface  hatiness-- 
HKC  52-62. 
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[Table  10-7,  continued) 


half 'Shaft  length  along 
the  flanges: 

La ft  S95 

Right  1189 

Spline  teeth  thickness  a. 2 17-5. 552 

Oitneter  of  holes  for 

hob  studs  12.5 

Diaaeter  Of  threads  in 
holes  for  puller 

f&ste&ing  belts  UiO,  class  .1 

Oiaaeter  of  |or=">ial  for 

air  supply  head  seal  52.SS-55.00 

Disaster  of  journal  for 

half-shaft  seal  49.9-50.0 


5.000 

15.0 

52.7 

40.7 


-tftfter  half-shafts  and  stub  sxles  of  the  front  drive  axle 

?0£hGJ»7R  steel  {ChWru  TsNlIChM  1235-6’  depth  of  hardened  layer- -1.2- 
*?trf*c£  hardness --RRC  58-6S. 


Length  of  stub  axle  258 

to  face  of  head 
Length  of  inner  naif- 
shaft  to  face  of  head: 

Right  7S0 

Left  590 

Diaaeter  of  inner  half- 

shaft  journal  for  seal  49.9-50.0 
Diaaeter  of  stub  axle 
journal  for  air  supply 
head  seals  52.88-53.00 

Spline  tooth  thickness 
or.  stub  axle  and  inner 
half-shaft  5.217-5.532 

External  diaaeter  of  stub 

axle  along  splines  49.9S0-49.975 


49.7 

52.7 

5  000 
49.90 


Splint  flange  of  front  axie  stub  axle 
40 Kh  Steel  (GOST  4543-61);  hardness-HB  241-269. 


Diaaeter  of  centering 

collar  for  wheel  hub  130.92-131.00  130.90 

Width  of  spline  grooves 
along  ate  of  divided 

circuaference  5.367-5.422  5.600 

Diaaeter  of  holes  for 

flange  fastening  bolts  12.5  13.0 
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fTable  10-7,  continued) 


Ixternal  diameter  of 

splined  hole 


Diameter  of  central  ball 
Diameter  of  driving  balls 


SO. 000-50. 027 

Ball  joint  balls 

41.250-41.300 

42.767-42.947 


50.060 


fable  10-8.  Diameter  of  half-shaft  ball  joint  driving  balls  of  the  ZIL-131 

motor  vehicle,  mm 


4,  tV/m 

fc'  lawntu 

1 

43.707  43,7*7 

II 

43,717-43, tOT 

III 

43.WT-43.W7 

IV 

43,07-43,347 

V 

43.M7-43.W7 

VI 

43.W7-48.W7 

VII 

43.  M7 -43,007 

VIII 

43.007-43,037 

u 

43, 03? -43,017 

Key:  a)  Group 

b)  Diameters 


